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Court of Appeals of the District of Columbia 


No. 5801. 

I 

! 

Wolfgang Otto, Appellant, 

j 

vs. 

! 

Thomas E. Robertson, Commissioner of Patents. 

i 

i 

— —— — 

i 

! 

a Supreme Court of the District of Colombia. 

i 

i 

In Equity. 

No. 54059. | 

i 

! 

Wolfgang Otto, Plaintiff, ! 

vs. ! 

j 

Thomas E. Robertson, Commissioner of Patents, 

Defendant. I 

i 

i 

! 

United States of America, 

District of Columbia, ss: 

Be it remembered, That in the Supreme Court of the Dis¬ 
trict of Columbia, at the City of Washington, in said Dis¬ 
trict, at the times hereinafter mentioned,! 1 the following 
papers were filed and proceedings had in th6 above-entitled 
cause, to wit: 


1—5801a 
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1 Bill to Compel Commissioner of Patents to Grant 

Patent. 

Filed February 25, 1932. 

In the Supreme Court of the District of Columbia. 

In Equity. 

No. 54059. 

Wolfgang Otto, Plaintiff, 
v. 

Thomas E. Robertson, Commissioner of Patents, 

Defendant. 

The plaintiff states as follows: 

1. The plaintiff, Wolfgang Otto, is a citizen of the Repub¬ 
lic of Germany and a resident of Kitzeberg near Kiel, Ger¬ 
many, and brings this suit in his own right. 

2. The defendant, Thomas E. Robertson, is the Commis¬ 
sioner of Patents, of the United States, a legal resident of 
the District of Columbia and is sued as Commissioner of 
Patents of the United States. 

3. This bill is filed in accordance with the provisions of 
the Federal Laws of the United States as provided for 
under Revised Statute 4915. 

4. The plaintiff, Wolfgang Otto, filed an application for a 
patent in the United States Patent Office entitled Course In¬ 
dicator for Reproducing the Indication of a Gyro-Compass, 
on August 17,1929, which was given Serial No. 386,637. 

5. The said application was filed in accordance with the 
Laws of the United States and the Rules of the Patent 

Office. 

2 6. The said application has been duly prosecuted 
in accordance with the Laws of the United States 

and the Rules of the Patent Office. 

7. The said application has been passed upon by the 
Primary Examiner who refused to allow the following 
claims, which he finally rejected in accordance with the 
Rules of the Patent Office: 

1. A gyro-compass controlled course indicator for indi-' 
eating in numerals the degree of the angle of the line of 


! 
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i 

travel with any given direction, comprising the combina¬ 
tion with a gyro-compass-controlled follow-up motor of a 
counter driven by said motor and including a plurality of 
interconnected numbering elements each provided with a 
set of numerals and movable to select for exhibition a single 
numeral from each set, the selected numerals constituting a 
figure representing the angle of the line of travel with a 
given direction. . j 

2. A gyro-compass controlled course indicator for indi¬ 
cating in numerals the degree of the angle of the line of 
travel with any given direction, comprising the combina¬ 
tion with a gyro-compass-controlled follow-up motor of a 
counter driven by said motor and including a plurality of 
numbering wheels, the wheel of the highest order bearing 
numerals 0 to 35 and the remaining wheels bearing each the 
numerals 0 to 9. 

3. A gyro-compass controlled course indicator for indi¬ 
cating in numerals the degree of the angle of the line of 
travel with any given direction, comprising the combina¬ 
tion with a gyro-compass-controlled follow-up motor of a 
counter driven by said motor and including a plurality of 
interconnected numbering elements, the element of the 
highest order being provided with a certain sfet of numerals 
and the remaining elements with a different set of numerals, 
said elements being movable to select for exhibition a 
single numeral from each of said sets, the selected numerals 
constituting a figure representing the angle of the line of 
travel and a given direction. 

4. A gyro-compass controlled course indicator for indi¬ 
cating in numerals the degree of the angle; of the line of 
travel with any given direction, comprising in combination 
a gyro-compass-controlled follow-up motor, a handle, a 
counter including a plurality of interconnected numbering 
wheels arranged in juxtaposition, each provided with a set 
of numerals and movable to select for exhibition a single 
numeral from each set, and means to selectively clutch said 

counter to said follow-up motor or to said handle. 

3 5. A gyro-compass controlled course indicator for 

indicating in numerals the degree of the line of 
travel with any given direction, comprising in combination 
a gyro-compass-controlled electric follow-up motor, a coun¬ 
ter driven by said motor, said counter including a plurality 

| 

i 


i 
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of interconnected numbering wheels arranged in juxtaposi¬ 
tion each provided with a set of numerals and movable in 
either direction to select for exhibition a single numeral 
from each set, means including a handle to set said counter, 
means to selectively clutch said counter to said follow-up 
motor for operation or to said handle for setting said 
counter. 

8. The applicant appealed from the decision of the Pri¬ 
mary Examiner to the Board of Appeals who affirmed the 
rejection of the Primary Examiner in their decision dated 
October 20, 1931. 

9. The Commissioner of Patents by the Board of Ap¬ 
peals contends that the applicant’s claims do not define a 
combination patentable over and in view of the following 
references cited during the prosecution of the application 
in the Patent Office: 

Veeder, Re. 15,662, July 24, 1923, 

Phillips, 329,078, Oct. 27, 1885, 

Townsley, 452,402, May 19, 1891, 

Littell, 506,647, Oct. 10, 1893, 

Moss, 531,207, Dec. 18, 1894, 

Ruff, 543,269, July 23, 1895, 

Marlatt, 822,144, May 29, 1906, 

Greenwald, 1,036,485, Aug. 20, 1912, 

Bentley, 1,086,268, Feb. 3, 1914, 

Anschutz-Kaempfe, 1,092,816, Apr. 14, 1914, 

Maury, 1,491,777, Apr. 22, 1924, 

Holmes, 1,702,403, Feb. 19, 1929, 

Holmes, 1,704,250, Mar. 5, 1929, 

Dinsmore, 1,727,815, Sept. 10, 1929. 

10. The Commissioner of Patents by the Board of Ap¬ 
peals further contends that the dial and pointer 65, 95 of 
Holmes, No. 1,704,250, is the full equivalent of the display 
means claimed by the applicant; that claims 1, 2 and 3 in¬ 
volve no more than the substitution of intercon- 

4 nected number wheels such as shown in Phillips, No. 

329,078, for the dial and pointer mechanism of 
Holmes, No. 1,704,250, or of Anschutz-Kaempfe, No. 
1,092,816; that it is well within the province of a skilled 
mechanic to substitute for the dial and pointer employed 
in the Anschutz-Kaempfe combination a number wheel com¬ 
bination capable of displaying equivalent information in 
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numerical form; and that the use of zero setting mechanism 
in a counter intended for a specific purpose is not inventive. 

11. The Commissioner of Patents by the Board of Ap¬ 

peals further contends in effect that the advance in the art 
made by the applicant was obvious and devoid of patent- 
able merit. j 

12. The applicant disagrees with these contentions of the 
Commissioner of Patents mentioned in paragraphs 9, 10 
and 11 of this bill, and contends that the! references of 
record do not anticipate his invention; that the dial and 
I>ointer of Holmes or of Anschutz-Kaempfe is not the full 
equivalent of the display means claimed by:the applicant; 
that the claims involve more than the mere substitution of 

i 

elements, and that the invention was clearly j unobvious and 
the result of an exercising of the inventive faculties—a 
true creative effort not within the province of a skilled me¬ 
chanic in the art. i 

13. The plaintiff further states that the said invention is 
new and useful, and was not known or used by others in 
this country before his invention thereof, and not patented 
or described in any printed publication in this or any 
foreign country before his invention thereof or more than 

two years prior to his application for patent there- 
5 for, and not in public use or on sale in this country 
for more than two years prior to said application, 
and not patented in any foreign country by him or his legal 
representatives on an application filed more than twelve 
months prior to said application for United States patent 
and not abandoned. 

Wherefore the plaintiff prays that the Honorable Court 
decree that the Commissioner of Patents be directed to 
allow the said claims, and such other claims as upon hear¬ 
ing the Court may find patentable. 

WOLFGANG OTTO. 

CONWAY P. COE, | 

Counsel for Plaintiff. j 

R. BROWNING LARSON, j 

Associate Counsel for Plaintiff. 

! 

District of Columbia, 

City of Washington , ss: 

This 24th day of February, 1932, persbnally appeared 
before me Conway P. Coe, the attorney! for the above 
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named Wolfgang Otto, the plaintiff named in the foregoing 
bill and, the said Wolfgang Otto being at this time out of 
the District of Columbia, the said Conway P. Coe did depose 
and say that he has read the foregoing bill and that the same 
is true to the best of his knowledge and belief. 

[seal.] CATHARINE S. WILTON, 

Notary Public, D . C. 

6 Answer to the Bill of Complaint. 

Filed March 14,1932’. 

*#*••## 


To the Honorable the Judges of the Supreme Court of the 

District of Columbia: 

Thomas E. Robertson, Commissioner of Patents, defend¬ 
ant herein, in answer to the Bill of Complaint alleges on 
information and belief as follows: 

1. He admits for the purpose of this suit the allegation 
of citizenship and residence of plaintiff and that this suit is 
brought in his own right. 

2. Defendant admits that as Commissioner of Patents he 
has an official residence in the District of Columbia. His 
legal residence is in the State of Maryland. 

3. He admits the allegation of jurisdiction under Section 
4915 R. S. (35 U. S. C. A. 63). 

4. He admits that plaintiff filed an application for 
patent on August 17, 1929, to which Serial No. 386,637 was 

given. 

7 5. He admits that the said application was filed in 

accordance with the laws of the United States and 
the Rules of the Patent Office. 

6. He admits that the said application was duly prose¬ 
cuted. 

7. He admits that the primary examiner refused to allow 
the five claims recited in paragraph 7 and finally rejected 
said five claims. 

8. He admits that the applicant appealed from the deci¬ 
sion of the primary examiner to the Board of Appeals, who 
affirmed the rejection of the primary examiner in their 
decision dated October 20, 1931. 
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9. He admits the allegations of paragraph 9 and further 
states that the said claims are unpatentable^ over the prior 
patents cited in paragraph 9 of the Bill, as more fully ap¬ 
pears from the statements of the Examiner and the deci¬ 
sion of the Board of Appeals. Profert of copies of said 
patents, statements and decision is hereby made. 

10. He admits the allegations of paragraph 10. 

11. Defendant adheres to the contention in effect that 
the advance in the art made by the applicant was obvious 
and devoid of patentable merit. 

12. He denies that plaintiff’s contentions recited in para¬ 
graph 12 are correct. 

13. He has no information respecting plaintiff’s allega¬ 

tion of invention and the non existence of; statutory bars 
except as informed by the Bill and by the plaintiff’s appli¬ 
cation, Serial No. 386,637. ! 

8 Further answering, defendant denies each and 

every allegation of the Bill of Complaint not herein 
specifically and sufficiently denied or admitted, and prays 
that plaintiff’s Bill of Complaint be dismissed. 

Wherefore defendant having fully answered the Bill of 
Complaint denies that plaintiff is entitled to the relief de¬ 
manded or any part thereof and prays that he be hence 
dismissed with all costs of the proceedings against the 
plaintiff as provided in Section 4915 R. S. I 

THOMAS E. ROBERTSON, 
Commissioner of Patents , Defendant. 

T. A. HOSTETLER, j 

Solicitor of the U. S . Patent Office ,j 
Attorney for Defendant. 

I 

District of Columbia, 

City of Washington, ss: 

i 

I, Thomas E. Robertson, Commissioner of Patents, de¬ 
pose and say that I have read the above answer by me sub¬ 
scribed and know the contents thereof, and that the state¬ 
ments of facts therein made as upon personal knowledge 
are true, and those made upon information and belief I 
believe to be true. 

THOMAS E. ROBERTSON, 

Commissioner of Patents. 


i 
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Subscribed and sworn to before me this 14th day of 
March, 1932. 

[seal.] i FANNIE W. SCHRIDER, 

Notary Public , D . C. 

My commission expires May 12, 1933. 

9 Plaintiff’s Exhibit “A.” 

Filed Sep. 28,1932, as of June 8,1932. 

390. 

Department of Commerce, United States Patent Office. 
To all persons to whom these presents shall come, Greeting: 

This is to certify that the annexed is a true copy from the 
records of this office of the File Wrapper, Contents and 
Drawings, in the matter of the Pending Application of 
Wolfgang Otto, Filed August 17, 1929, Serial Number 386,- 
637, for Improvement in Course Indicator for Reproducing 
the Indication of a Gyro-Compass. 

In testimony whereof I have hereunto set my hand and 
caused the seal of the Patent Office to be affixed, at the City 
of Washington, this twenty-fourth day of May, in the year 
of our Lord one thousand nine hundred and thirty-two and 
of the Independence of the United States of America the one 
hundred and fifty-sixth. 

[Seal Patent Office, United States of America.] 

THOMAS E. ROBERTSON, 

Commissioner of Patents. 

Attest: 

D. E. WILSON, 

Chief of Division. 

10 1929. 

Number (Series of 1925) 386,637. 

Patent No.-. 

Dated-,-. 

(Ex’r’s Book) 11-87-9. 

Div. 23. 

Name: Wolfgang Otto, ass’n to the firm Nederlandsche 
Technische Handel Maatsehappy “Giro” of Den Huag, 
Holland, of Kitzeberg, near Kiel, Germany. 



9 


i 
i 

THOMAS E. ROBERTSON, COMMR., &C. 

Invention: Course indicator for reproducing the indica¬ 
tion of a gyro-compass. 

i 

Original. Renewed. 

Application filed Com- .j. 

plete Aug. 17, 1929. j . 

Parts of Application j 

filed: ! 

i 

Petition, Spec ification, . I . 

Oath, First Fee $20, 2 sheets .!. 

Drawings, Aug. 17,1929. -. 

Examined and passed for Reexam’d and passed for 

issue-, 192-. issue-, il92-. 

-, Exr. Div. —.-, Exr. Div. —. 

Notice of allowance:- Notice of allowance:- 

—, 192-. —, 192-. j 

By Commissioner. By Commissioner. 

Final fee:-, 192-. Final fee: 4-, 192-. 

I 

800 National Pi-ess Bldg. 

Attorney: Conway P. Coe, [Loan & Trust Bldg.,]* City. 
Associate Attorney:-. 

No. of claims allowed:-. Print claims-in 0. G. 

Class: -. | 

Title as allowed:-. 

Germany, January 5, 1928. 

Division of App., No. —, filed-, 19-*—. 

11 [Stamp:] U. S. Patent Office, Aug. 1 24, 1929, Divi¬ 
sion 30. 

[Stamp:] $20 reed. Aug. 17, ’29. C. C. IJ. S. Pat. Office. 

j 

There are three places to sign viz., Petition, end of Speci¬ 
fication, and oath. 

' i 

i 

Petition. j 

386,637. 

i 

To the Commissioner of Patents: \ 

i 

Your petitioner, Wolfgang Otto, a citizen of the German 
Empire and a resident of Kitzeberg, near Kiel, Germany, 

i 

[•Words and figures enclosed in brackets erased in copy.] 

i 

! 

i 

i 
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whose post-office address is Kitzeberg, near Kiel, Germany, 
prays that Letters Patent may be granted to him for the 
improvements in or relating to Course Indicator for Re¬ 
producing the Indication of a Gyro-Compass set forth in 
the annexed Specification. And he hereby appoints Mr. 
Conway P. Coe, of Loan and Trust Building, Washington, 
D. C., U. S. A., or accredited agents, his Attorneys, with 
full power of substitution and revocation, to prosecute this 
application, to make alterations and amendments therein, 
to receive the Letters Patent, to transact all business in the 
United States Patent Office connected therewith, and to sign 
his name to the drawings. 

Signed at Hamburg, Germany, in the County of Ham¬ 
burg, Germany, and State of Hamburg, Germany, this 1st 
day of August, 1929. 

Inventor sign full name here: WOLFGANG OTTO. 

The United States Consul will please fill in the venue at 
the top of oath and see that the inventor signs the petition, 
oath and specifications. 

Specification. 

To all whom it may concern: 

Be it known that I, Wolfgang Otto, a citizen of the Ger¬ 
man Empire and a resident of Kitzeberg near Kiel, Ger¬ 
many, have invented certain new and useful improvements 
in or relating to Course Indicator for Reproducing the In¬ 
dication of a Gyro-Compass of which the following is a 
specification: 

12 My invention relates to a gyroscopic compass and, 
more particularly to a course indicator for reproduc¬ 
ing the indication of a gyro-compass under the control of 
a follow-up motor. 

For the reproduction of the indications of direction by the 
master compass, in gyroscopic compass installations are 
used, as a rule, repeater compasses which comprise a dial 
or compass card horizontally arranged and driven by a 
follow-up motor controlled by the gyro-compass to repeat 
its turns, and a lubber’s line or reading mark parallel to 

keel 

Per C. the [midship] * line. As, however, a simple in¬ 
dication in degrees of the course steered at the 


[♦Words and figures enclosed in brackets erased in copy.] 
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time satisfies the practical requirements for most purposes, 
for instance for the indications of the steering compass, 
gun tower compass and manoeuvring compass, whereas the 
position of the repeater compass relatively to the ship’s 
hull is of no or little interest for such purposes, it has been 
proposed prior to my invention to equip the repeater com¬ 
pass solely with an indicating device arranged in any de¬ 
sired position relatively to the ship, for the purpose of re¬ 
producing the revolutions of the repeater compass motor. 
For the purpose in question there has been provided an 
indicator comprising a hand and a unitary scale comparable 
with that of a compass dial, say a scale on a single endless 
band driven by the follow-up motor. While such a device 
permits of readily ascertaining the indication of the gyro¬ 
compass at any time, it requires a certain skill to correctly 
read the indication given by the hand on the scale, particu¬ 
lar^ if fractions between successive marks on the scale are 
to be estimated. i 

i 

13 The primary object of my invention is a device 
which will give direct indication of the position of 
the gyro-compass in form of a number representing in 

keel 

Per C. degrees the angle of the [midship]* line with a 
given direction, e. g. the north direction. Other 
objects are to provide a course indicator! of simple and 
rugged construction which is cheap to manufacture and re¬ 
liable in operation. j 

My novel indicator comprises, broadly speaking, the com¬ 
bination with a gyro-compass-controlled follow-up motor of 
a counting gear or train driven by the motor and consisting 
of several numbering elements, such as wheels, provided 
with a set of numerals. The numbering elements are cou¬ 
pled together in a certain ratio of transmission to select for 
exhibition one numeral from those on each wheel and the 
selected numerals constitute a figure, which is proportional 
to the number of revolutions performed by the follow-up 
motor and represents in degrees the angle of the course 

with a certain direction, e. g. the north di¬ 
insert B 1 . rection. A 

B 1 j 


[•Words and figures enclosed in brackets erased in dopy.] 


I 

i 

i 

i 
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A preferred embodiment of my invention is illustrated 
in the accompanying drawings in which 

Fig. 1 shows a horizontal section through the apparatus, 
some of the parts being shown in top-view; 

Fig. 2 is an elevation viewed from the right of Fig. 3; 

Fig. 3 represents a section taken at right angles to that 
shown in Fig. 1, the parts enclosed in the casing being 
shown in elevation. 

14 A cylindrical casing 4 is closed at its front by 
means of a cover 2 provided with a circular groove 

9 in which the rim of the casing engages, a suitable washer 
being inserted to ensure a sealed water-proof closure. 
From the inner face of the cover 2 standards 23 project to 
carry at a distance from the cover the follow-up motor 17 
attached to the standards by means of bolts 12. Theset 
bolts carry on their ends inside of the casing 4 a plate 3 
serving to support a stuffing box 14 which projects through 
an opening in the rear of the casing and encloses 

Per C. a cable 24' containing the electric conductors ex¬ 
tending from the master gyro-compass (not 
shown) to the follow-up motor to control the rotation 
thereof. Nuts 21 on the threaded ends of the bolts 12 serve 
to tightly press the casing 4 on the cover 2 and on the 
plate 3. 

The motor 17 which is provided with five terminal clamp¬ 
ing screws 25 for attachment of the conductors is of well- 
known construction familiar to anybody skilled in the gyro¬ 
compass art so that a description of its details may be dis¬ 
pensed with herein. 

The shaft of the follow-up motor carries a bevel-gear 6 
which is in mesh with a bevel-gear 5 arranged for rotation 
on a shaft 10 and journalled in a bracket 13 which is car¬ 
ried by the standards 23. The shaft 10 is shiftably and 
rotatably guided in the hub of the bevel-gear 5 and may be 
clutched thereto for common rotation therewith by means 
of a pin 22 projecting from a collar on shaft 10 and adapted 
to engage a suitable hole in the bevel-gear. 

15 Shaft 10 is arranged in alignment with another 

bore 

Per C. shaft 24 entering an axial [boring]* of shaft 10 
in which a spring 7 is enclosed tending to keep 
the pin 22 in engagement with the bevel-gear 5. 


[♦Words and figures enclosed in brackets erased in copy.] 
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i 

32 | 33 

PerD. A pin [25] * attached to the shaft [24] * and 
guided in longitudinal slots of the shaft 10 con¬ 
nects both shafts for common rotation. Over the free end 
of shaft 10 a socket-wrench 11 may be slipped for a purpose 

33 j 

to be described hereinafter. The shaft [24] * is journalled in 
an extension 20 of a bracket 1 which is mounted to the 
standards 23 and carries a bolt 26 for rotatably supporting 
a drum-shaped numbering wheel 16. j 

This wheel carries on its periphery the numerals 0 to 35. 
Two numbering wheels 27 and 28 of smaller diameter each 
provided with the numerals 0 to 9 are mounted on the free 
end of shaft 24 and are in driving connection with each 
other and with the big numbering wheel 16 by suitable ten- 
carrying mechanisms causing the w’heels 27 and 16 to move 
one step when the adjoining wheel of the lower order has 
completed one revolution, that is to say, wheel 16 is ad¬ 
vanced one step when wheel 27 has completed a full turn 
and wheel 27 is moved one step any time when the wheel 
28 has performed a complete revolution. The wheel 28 is 
fixed on the shaft 24 to be driven by the motor 17, while the 
numbering wheel 27 is freely rotatable on the shaft and is 
driven by the ten-carrying mechanism. (As ten-carrying 
mechanisms of this kind are well-known in the art, an illus¬ 
tration and a description thereof is not given herein.) 
16 If the wrench 11 is pressed in an iniward direction, 
it will axially displace the shaft 10 to withdraw the 

hole 

Per C. pin 22 from the [boring]* in the bevel-gear 5 
thereby permitting of manual rotation of shaft 
24. In this manner the indicator may be initially set in 
accordance with the indication of the gyro-compass when 
the indicator is installed. 

The cover 2 which may be inserted in any suitable instru¬ 
ment-board regardless of the inclination or position 
thereof, is provided with two windows 29land 30 covered 
by a transparent plate 31 of glass or the like through 
which those numerals are rendered visible which are in 
registration with the windows, as will appear from Fig. 2. 

— - *■ ■ 1 " " T" " ' - 

[•Words and figures enclosed in brackets erased in copy.] 
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The three digits visible through the window 29 denote in 
degrees the angle of the vehicle with the north direction 
while the digit visible through the window 30 represents 
decimal fractions of a degree. In the position shown in 

275.8f 

Fig. 2 the course indicator shows [290.5°]*. The highest 
figure which can be indicated is 359.9° and on continued 
rotation, the figures then jump to 000.0° and thereby indi¬ 
cate that the course of the ship lies exactly to north. 

The transmission ratio of the bevel-gears 5 and 6 is 
preferably so chosen that the motor 17 performs one revo¬ 
lution for a complete turn of the wheel 28, that is to say, 
for each one degree of change in the course of the ship. 

As a matter of course, the ten-carrying mechanism must 

backward 

Per C. be constructed to permit of [back-wards] * rota¬ 
tion of the wheels, as changes of the course take 
place in both directions. 

Per C. 17 From the foregoing description it will 

appear that my invention provides for a 
course indicator which, in contradistinction to previously 
known repeater compasses, gives even small differences of 
degrees in figures the reading of which does not require 
any skill. Moreover, my novel course indicator is consider¬ 
ably simpler and cheaper than the repeater compasses 
previously known. 

Obviously, other numbering elements than those pro¬ 
vided in the afore-described embodiment could be substi¬ 
tuted for selecting from their set of numerals a single one 
for exhibition. 

Per C. 


Anyone of the wheels 16, 27 and 28 could be replaced, for 
instance, by an endless chain carrying a set of numerals. 

[Matter enclosed between rules erased in copy.] 

Moreover, I do not wish to limit my invention to the use 
of a counter in which the highest indication amounts to 
360°. 


[•Words and figures enclosed in brackets erased in copy.] 
[fin pencil in copy.] 
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! 

Per C. I 


Frequently it has been suggested to divide the circle in 
400° rather than in 360° and, if this proposal were adopted, 
I would either provide the numbering element; of the high¬ 
est order with the numerals 0 to 39, or I would replace it 
by two numbering elements, one equalling those of lower 
order in that it would have the numerals 0 to 9 and the 
other one carrying the numerals 0 to 4. In any of these 
cases, however, the numbering element of the highest order 
would be given a different set of numerals than those of 
lower order. 


[Matter enclosed between rules erased in copy.] 

i 

v 

als the degree of the angle of 
the line of travel with any 
given direction^ 

Insert B 2 . 18 1. [A A course indicator for repro¬ 

ducing the indication of a gyro-com¬ 
pass,]* A comprising the combination with a gyro-compass- 
B 2 

; 

controlled follow-up motor of a counter driven by said 
motor and including a plurality of interconnected number¬ 
ing elements each provided with a set of numerals and 
movable to select for exhibition a single numeral from 
each set, the selected numerals constituting g figure repre¬ 
angle of the line of jtravel with a 
given direction 

Per B. senting the [indication of the gyro-compass].* 

2. [A course indicator for reproducing the 
Insert B 3 . indication of a gyro-compass]* A comprising 

|B 3 

the combination with a gyro-compass-controlled follow-up 
motor of a counter driven by said motor and including a 
plurality of numbering wheels, the wheel of the highest 
order bearing numerals 0 to 35 and the remaining wheels 
bearing each the numerals 0 to 9. 

3. [A course indicator for reproducing the 
Insert B 4 . indication of a gyro-compass]* A comprising 

IB 4 


[•Words and figures enclosed In brackets erased in copy.] 
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the combination with a gyro-compass-controlled follow-up 
motor of a counter driven by said motor and including a 
plurality of interconnected numbering elements, the ele¬ 
ment of the highest order being provided with a certain 
set of numerals and the remaining elements with a differ¬ 
ent set of numerals, said elements being movable to select 
for exhibition a single numeral from each of said sets, 
the selected numerals constituting a figure representing 
the angle of the line of travel 
and a given direction. 

PerB. A [the indication of the gyro-compass.]* 

4. [A course indicator for reproducing the 

Insert B 5 , indication of a gyro-compass],* A comprising 

B 5 

in combination a gyro-compass-controlled follow-up motor, 
a handle, a counter including a plurality of interconnected 
numbering wheels arranged in juxtaposition, each pro¬ 
vided with a set of numerals and movable to select for ex¬ 
hibition a single numeral from each set, and means to selec¬ 
tively clutch said counter to said follow-up motor or to 
said handle. 

Add A 1 . 

19 In testimony whereof I have affixed my signature. 
(Sign here; first name in full:)WOLFGANG OTTO. 

Oath or Affirmation. 

German Empire and Hanseatic City of Hamburg, 

Consulate General of the United States of America , ss: 

Wolfgang Otto, the above-named petitioner, being duly 
sworn, affirmed, deposes and says that he is a citizen of the 
German Empire, and a resident of Kitzeberg near Kiel, 
Germany; that he verily believes himself to be the original, * 
first and sole inventor of the improvements in or relating 
to Course Indicator for Reproducing the Indication of a 
Gyro-Compass described and claimed in the annexed speci¬ 
fication; that he does not know and does not believe that 
the same was ever known or used before his invention or 
discovery thereof, or patented or described in any printed 
publication in any country before his invention or discov¬ 
ery thereof, or more than two years prior to this applica¬ 
tion, or in public use or for sale in the United States for 


[•Words and figures enclosed in brackets erased in copy.] 
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more than two years prior to this application;; that said in¬ 
vention has not been patented in any country foreign to the 
United States on an application filed by him or his legal 
representatives or assigns more than twelve months prior 
to this application; and that no application for patent on 
said improvement has been filed by him or his representa¬ 
tives or assigns in any country foreign to the 1 United States 
except as follows: Germany, filed January 5, 1928; Great 
Britain, filed July 6, 1929; Italy, filed July 8, 1929; France, 
filed July 17, 1929. 

Sign full name here: WOLFGANG OTTO. 

Sworn to and subscribed before me this 1st day of 
August, 1929. | 

United States Consul sign here: i 

(Official Signature:) 

SABIN JEAN DALFERES, 
SABIN JEAN DALFERES, 

Official character: 

Vice Consul of the United States of America. 

Fee No. 4057. 

U. S. Currency $2. 

Reichsmark:-. 

i 

[American Foreign Service Stamp, $2.] 

20 Arndt. A. 

! 

# 2 . j 

[Stamp:] U. S. Patent Office, Division 23, Received Feb. 
12, 1930. j 

[Stamp:] U. S. Patent Office, Application Div., Feb. 
12, ’30. # j 

Preliminary Amendment, j 

United States Patent Office, Div. 23, Room 217. In re Ap¬ 
plication of Wolfgang Otto. For Course Indicator for 
Reproducing Indications of a Gyro-Compass. S. N. 
386,637. Filed Aug. 17, 1929. 

i 

Hon. Commissioner of Patents, 

Washington, D. C. 

Sib: j 

Kindly amend the specification as follows: 

Page 5, line 4, after “pin” change “25”,to —32—. 

2—5801a | 
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Page 5, line 5, after “shaft ’ 9 change “24” to —33—. 

Add the following new claim: 

A 1 . —5. [A course indicator for repro¬ 

ducing the indication of a gyro-com- 
InsertB 6 . pass,]* A comprising in combination a 

B 6 

gyro-compass controlled electric follow-up motor, a 
counter driven by said motor, said counter including 
a plurality of interconnected numbering wheels ar¬ 
ranged in juxtaposition each provided with a set of 
numerals and movable in either direction to select 
for exhibition a single numeral from each set, means 
including a handle to set said counter, means to 
selectively clutch said counter to said follow-up 
motor for operation or to said handle for setting 
said counter.— 

21 Remarks. 

It is respectfully pointed out that the applicant is well 
aware that counters comprising numeral wheels have long 
been used in many different types of devices. He is fa¬ 
miliar with their use in meters, odometers, cyclometers, 
etc., as for example those shown in United States patents 
Nos. 1,491,777, 1,175,210 and 531,207. Such numeral wheels 
have also been used in registers, cash registers, locks, and 
voting machines. Examples of these may be found in 
United States patents Nos. 452,402, 811,416, Re. 15,662, 
882,144, and 506,647. The applicant is also aware that 
there are clocks which have such numeral wheels arranged 
so that the time will be shown through a small window such 
as the applicant discloses on the cover of his repeater 
compass. 

The applicant is not, however, claiming these counters 
per se, but he is claiming them in a new combination. In 
all of the claims, the counters are only an element in a new 
combination. The fact that such counters and setting de¬ 
vices therefor are shown in so many other combination pat¬ 
ents is evidence of the fact that their presence in a new com¬ 
bination should not prevent that combination from being 
patentable. 1 The fact that one or even a number of the 
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elements of a new combination are old should not negative 
invention. 

Broadly speaking, the device comprises thfe combination 
with a gyro-compass-controlled follow-up motor of a count¬ 
ing gear or train driven by the motor and; consisting of 
numeral wheels. These numeral wheels are coupled to¬ 
gether in a certain ratio of transmission to select for 

22 exhibition one numeral from those qf each wheel. 
The selected numerals constitute a figure which rep¬ 
resents in degree the angle of the course with a certain 
direction, e. g. the north direction. 

The applicant, of course, is not the first to produce a re¬ 
peater or indicator compass for a gyro-compass. For ex¬ 
ample see United States patents Nos. 1,069,842 and 
1,092,816. Usually these repeater compasses are provided 
with a face and needle similar to the gyro-compass itself. 
Sometimes a means are provided for recording the course 
of a ship upon a cylinder, so that a permanent record of the 
course and the deviations therefrom may be acquired. 

The applicant’s device is for a different purpose, namely, 
to conveniently and clearly give the angle of the course of 
the ship with a certain direction, for example, the north 
direction. 

It is respectfully submitted that the applicant is the 
first to ever apply a numbering register in connection with 
a gyro-compass for the purpose of giving this angle. He 
is the first to disclose and claim such a combination. 

Such a combination as the applicant claims has many 
distinct advantages over the old methods. IFor one thing, 
the device is considerably simpler and is cheaper to manu¬ 
facture than repeater compasses previously known. 
Another and even more important advantage is that the 
device makes it a much easier task to read the degrees. 
The primary object of the invention as brought out in the 
specification is to produce a device which will give direct 
indication of the position of the gyro-compass in 

23 form of a number representing in degrees the angle 
of the midship line with a given direction, e . g. the 

north direction. 

With the ordinary repeater compass it takes a consider¬ 
able degree of skill to figure out the degree of the angle be¬ 
tween a certain direction, say north, and the midship line 


i 
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of the ship. The applicant’s device is so constructed that 
even a child will be instantly informed as to this degree. 
The numeral wheels may be so constructed that they will 
give the angle, not only in degrees and minutes, but in de¬ 
grees, minutes, seconds, and even tenths of seconds. Thus, 
the applicant has invented a device which will prove a great 
aid to mariners. Now that the problem has been solved, it 
may appear to the Examiner that it did not require an 
exercising of the inventive faculties to produce such a 
result. It may seem to the Examiner that the applicant has 
done only the obvious. But it is respectfully submitted 
that as long as gyro-compasses and repeater compasses 
have been used, no one displayed enough ingenuity to do 
what the applicant has done even though there was a real 
necessity for such a device. Knowledge after the event is 
always easy, and as one Court said, “Problems once solved 
present no difficulties, indeed, may be represented as never 
having had any.’ 9 The Examiner may say that this inven¬ 
tion, which seems to have eluded the search of the world, 
was always ready at hand and easy to be seen by merely 
skillful attention. The law, however, has other tests of 
invention than subtle conjectures of what may have been 
and was not. 

All of the claims define the applicant’s particular combi¬ 
nation. When it is remembered that though the need was 
long apparent for such a device, the applicant was 
24 the first to combine the elements to produce a device 
which is not only simpler in structure and less ex¬ 
pensive to manufacture, but which is a great aid to mariners 
in that it facilitates an easier reading of the degree, it 
seems apparent that the broad claims should be allowable. 

There should be no question as to the allowance of the 
more specific claims. These claims define the elements of 
the combination with particularity. The prior art, it is 
contended, will not disclose the broad invention. But even 
though it should, it will not disclose the specific structural 
device as defined in the applicant’s specific claims. These 
claims appear to be in proper form. It seems clear that 
the applicant was forced to exercise a high degree of in¬ 
genuity to produce such a device. 

This case was filed in the United States more than a year 
after it was filed in Germany. It is a so-called rush case. 
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The applicant is most desirous of securing a notice of al¬ 
lowance at an early date, and in view of the circumstances 
it is respectfully requested that the application be passed 
to issue. 

Respectfully submitted, 

CONWAY P. COE, 

| Attorney. 

Washington, D. C., February 11, 1930. j 

25 [Stamp:] U. S. Patent Office, Division 23, Re¬ 
ceived Feb. 12, 1930. 

[Stamp:] U. S. Patent Office, Application Div., Feb. 
12, ’30. | 

Letter to the Chief Draftsman .j 

United States Patent Office, Div. 23, Room 217. 


In re Application of Wolfgang Otto. For, Course Indi¬ 
cator for Reproducing Indications of a Gyro-Compass. 
S. N. 386,637. Filed Aug. 17, 1929. j 

i 

! 

Hon. Commissioner of Patents, 

Washington, D. C. 

Sir: 


Kindly instruct the Chief Draftsman to make the follow¬ 
ing changes in the drawing: 

The reference numeral 25 is at one place used to indicate 
a pin attached to a shaft 24. Kindly change! this reference 
numeral “25” to read —32—. Also change the reference 
numeral “24” indicating the shaft to read ^-33—. 

The attorney for the applicant will pay the cost of these 
changes upon receipt of an estimate. 

Respectfully submitted, 

CONWAY P. COE, 

! Attorney. 

Washington, D. C. February 11, 1930. 


[Stamp:] Received in Div. C Feb. 18, 193t). 

[Stamp:] Estimate furnished for Div. Feb. 27,1930, 50^. 

Feb. 12,1930. ! 

O. K. ! 

SMILOW. 


! 

i 

! 
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260. 


Div. 23, Room 217. 

Paper No. 3. 

Department of Commerce, United States Patent Office, 

Washington. 

Address only 4 4 The Commissioner of Patents, Washing¬ 
ton, D. C.,” and not any official by name. 

All communications respecting this application should 
give the serial number, date of filing, and name of the 
applicant. 

SMI :LR. 

Please find below a communication from the Examiner 
in charge of this application. 

THOMAS E. ROBERTSON, 

Commissioner of Patents. 

Applicant: Wolfgang Otto. 

Ser. No. 386,637. Filed Aug. 17, 1929. For Course 
Indicator for Reproducing the Indication of a Gyro¬ 
compass. 

[Stamp:] Mailed Feb. 13, 1930. 

Conway P. Coe, 

Loan & Trust Bldg., 

Washington, D. C.: 

The following references are made of record: 

Reissue Veeder, 15,662, July 24, 1923.1, 235/144 D. M. 
Townslev, 452,402, May 19,1891, 235/144 S. S. 

Littell, 506,647, Oct. 10, 1893, 235/117. 

Moss, 531,207, Dec. 18,1894, 235/117. 

Marlatt, 822,144, May 29, 1906, 235/117. 

Greenwald, 1,036,485, Aug. 20,1912, 58/125. 

Bentley, 1,086,268, Feb. 3, 1914, 58/125. 

Anschutz, 1,092,816, Apr. 14, 1914, 226/33. 

Maury, 1,491,777, Apr. 22, 1924, 235/144 D. M. 
Dinsmore, 1,727,815, Sept. 10, 1929, 235/144 Misc. 
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The correction to the drawings, requested! in the amend¬ 
ment of February 12,1300, has been approved. 

Page 6, lines 18 and 19 read, “the course indicator shows 
290.5°”. Fig. 2 shows an indication of 275.8, not 290.5. 
Correction is required. 

All claims are rejected as drawn to an old combination of 
a counter, or indicator and gyro-compass-controlled follow¬ 
up motor, as shown by Anschutz, cited. 

The applicant has not produced a new combination, but 
merely substituted a drum indicator for a I dial and hand 
arrangement. Both types of indicators are old in the art 
and the substitution of one form for the other does not re¬ 
quire inventive ability, nor produce a new combination. 

As an example of obvious change, Greenwald and Bent¬ 
ley are cited. Greenwald shows a clock having a dial and 
two pointers, while Bentley uses a series of intergeared 
drums; each mechanism produces the same indication and 
the same clockwork may be used for either One of them. 

As far as the counter mechanism itself is con- 
27 cerned, the applicant’s arrangement is old in the art. 

Townsley, Fig. 14, Littell Fig. 1, Moss Fig. 2, and 
Marlatt, Fig. 2, all cited, show counters having two or more 
numeral wheels carrying variable sets of numerals and in¬ 
terconnected by some form of carry mechanism. 

The resetting means employed by the applicant is old as 
shown by Maury or Veeder, cited. Maury shows knob 70 
which when pressed to the left, Fig. 1, disengages the 
counter from the driving means and couplers it to clutch 72 
for resetting. Veeder shows a driving means e, which may 
l)e disengaged from the counter by /, and!/, being the re¬ 
setting member, will then be clutched in position to reset 
the same. See also the clutch of Dinsmore, cited, Figs. 1 
and 2. 

Inasmuch as the combination claimed is old, and the 
change from one form of register to another is not held to 
be patentable, and furthermore, since the counter structure 
itself is old, the examiner does not see any! patentable mat¬ 
ter in this application. I 

W. D. GROESBECK, 

! Examiner . 


i 

j 

i 


i 
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059. 


Department of Commerce, United States Patent Office, 

Washington. 

Draftsman’s Division. 


Address only The Commissioner of Patents, Washing¬ 
ton, D. C. 

50^. Cancelled. Copies retd. Div. C. 

Sir: 


The cost of correcting the drawing in the application of 
Wolfgang Otto, Ser. No. 386,637, filed 8/17/29, identified in 
your letter of 2/11/30, will be 50^. 

When corrections are made, prints of the corrected 
sheets should be ordered, cost 15 cents each, to ascertain 
whether the changes made are correct. 

Respectfully, 

J. A. BREARLEY, 

Per M., 


Chief Cleric. 


Conway P. Coe, Loan & Trust Bldg., Washington, D. C. 

Received in Div. No. 23, Mar. 24, 1930. 

Correction ordered Mar. 25, 1930. 

Corrected Mar. 28, 1930. 

S. M. E. 


29 j Letter to the Chief Draftsman . 

[Stamp:] U. S. Patent Office, Application Div., May 2, ’30. 
[Stamp:] U. S. Patent Office, Division 23, Received May 
3, 1930. 

La. 

United States Patent Office, Div. 23, Room 217. 

In re Application of Wolfgang Otto. For Course Indicator 
for Reproducing the Indication of a Gyro-Compass. S. N. 
386,637. Filed Aug. 17,1929. 

Hon. Commissioner of Patents, 

Washington, D. C. 

Sir: 

The Chief Draftsman is hereby requested to change the 
numerals appearing in the window in Fig. 2 of the drawing 
from “275.8” to —290.5—. 
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The cost of these changes will be paid on receipt of an 

estimate. j 

Respectfully submitted, 

CONWAY P.jCOE, 

! Attorney . 

Washington, D. C., April 28,1930. j 

0. K. ! 

L. SMILOW. j 

May 5,1930. j 

30 # 4. ! 

i 

j 

Arndt. B & Afft. I 

i 

Amendment . j 

i 

[Stamp:] U. S. Patent Office, Application Diy., May 2, ’30. 
[Stamp:] U. S. Patent Office, Division 23, Received May 

3', 1930. ! 

i 

United States Patent Office, Div. 23, Room 217. 

In re Application of Wolfgang Otto. For Course Indicator 
for Reproducing the Indication of a Gyro-Compass. S. N. 
386,637. Filed Aug. 17,1929. Last Office Action Feb. 13, 
1930. j 

i 

Hon. Commissioner of Patents, j 

Washington, D. C. j 

Sir : 

Responsive to the Official action mailed February 13,1930, 
kindly amend the above entitled application as follows: 

In the specification: j 

Page 3, line 19, after 4 4 direction. ’ ’ insert: j 

B 1 . —From the description to follow it Will be apparent 

that the given direction may be the course to be fol¬ 
lowed by the ship. The ship may! be positioned 
on that course and the indicator set! at zero. Any 
indication will then give in numerals the angle of the 

keel 

Per C. [midship]* line of the ship with the di¬ 
rection of the course.— ! 

[♦Words and figures enclosed in brackets erased in copy.] 


! 
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In the claims: 

Claim 1, lines 1 and 2, cancel “A course indicator for re¬ 
producing the indication of a gyro-compass,” and insert in 
lieu thereof 

B 2 . —A gyro-compass controlled course indicator for 
indicating in numerals the degree of the angle of the 
line of travel with any given direction,—; 

31 cancel line 8, and insert: — angle of the line of travel 
with a given direction .—. 

Claim 2, lines 1 and 2, cancel “ A course indicator for re¬ 
producing the indication of a gyro-compass” and insert in 
lieu thereof: 

B 3 . —A gyro-compass controlled course indicator for in¬ 
dicating in numerals the degree of the angle of the 
line of travel with any given direction,—. 

Claim 3, lines 1 and 2, cancel “ A course indicator for rep¬ 
resenting the indication of a gyro-compass,” and insert in 
lieu thereof: 

B 4 . —A gyro-compass controlled course indicator for in¬ 
dicating in numerals the degree of the angle of the 
line of travel with any given direction,—; 

lines 9 and 10, cancel 4 ‘the indication of the gyro-compass” 
and insert in lieu thereof: — the angle of the line of travel 
and a given direction —. 

Claim 4, lines 1 and 2, cancel “A course indicator for re¬ 
producing the indication of a gyro-compass,” and insert in 
lieu thereof: 

B 5 . —A gyro-compass controlled course indicator for in¬ 
dicating in numerals the degree of the angle of the line 
of travel with any given direction,—. 

Claim 5, lines 1 and 2, cancel “A course indicator for re¬ 
producing the indication of a gyro-compass,” and insert: 

B 6 . —A gyro-compass controlled course indicator for in¬ 
dicating in numerals the degree of the line of travel 
with any given direction,—. 
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Remarks. 

i 

j 

j 

By separate letter the Chief Draftsman has been requested 
to make the change in the drawings requested by the 
Examiner. 

32 The specification and claims have bedn amended to 
more clearly describe and define the applicant’s in¬ 
vention. The changes in the specification have been inserted 
to bring out more clearly the fact that this device may be 
set on any desired line of travel, the numeral Indicator giv¬ 
ing the angle the ship is off from this line, j This is only 
an obvious but important use of the applicant’s device. It is 
not thought to be new matter to make this insertion. The 
specification originally stated that the angle £iven was that 
of the midship line of the ship and a given direction. Ob¬ 
viously that direction may be north, south, east, west, or any 
direction intermediate. 

! 

The applicant realizes that the combination of a follow-up 
motor and a compass card is old. The Anschutz patent 
makes that clear. But it also is manifest that the applicant 
has a combination materially distinct from'that disclosed 
and claimed in Anschutz. The applicant’s Combination is 
not only made up of different elements, but it performs an 
entirely different function and in a manneri both different 
and vastly superior to the Anschutz repeater icompass. 

The Anschutz patent shows in combination a gyro-com¬ 
pass, a gyro-compass-controlled follow-up motor and a com¬ 
pass card actuated thereby so as to give the $ame indication 
as the compass card of the gyro-master compass. Anschutz 
in effect then reproduces the compass face and reading of 
the gryo-compass itself. It accomplishes no more. 

The applicant has one element in his combination in com¬ 
mon with Anschutz, namely, the follow-up motor. All of the 
other elements are different. With: this follow-up 

33 motor are claimed a train of gears controlling a num¬ 
ber of numeral wheels, a handle for setting the nu¬ 
meral wheels, and means to selectively clutch the numeral 
wheels to the follow-up motor for operation lor to the handle 
for setting or resetting. 

Anschutz has no numbering wheels. Anschutz has no set¬ 
ting or no clutch means. Nor are these eleruents the equiva¬ 
lent of the compass card of Anschutz for they do not per- 

| 

i 

i 
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form the same function in substantially the same way. The 
combinations do not operate to produce the same results. 

It has already been mentioned that Anschutz gives a read¬ 
ing similar to that of the gyro-master compass. From a 
reading of the repeater compass in Anschutz it is true that 
the ship’s course may be read. By mathematical operation 
it can even be figured how many degrees the ship is from a 
given course. 

The repeater compass in the applicant’s device does not 
give an appearance similar to the gyro-master compass 
from which the ship’s course may be figured. But it gives 
in numerals the degree of the angle formed by any direc¬ 
tion, say east, and the midship line of the vessel. Anschutz 
does not give that result. For the accomplishment of that 
result the numeral wheels, gear train, and setting means 
are essential requisites. 

[Marginal notation:] Holmes does. 

With a repeater compass such as Anschutz discloses it 
takes a considerable degree of skill to figure out the degree 
of the angle above mentioned. To figure this in degrees, 
minutes, seconds and tenths of seconds is well nigh impos¬ 
sible in some instances. 

[Marginal notations:] No; He has not only points, but 
degrees (on the outer circle). 

Never necessary to make readings anywhere near 20 min¬ 
utes. 

34 It has previously been shown that the applicant’s 
device is constructed so that the degree of the angle 
mentioned will appear in a small window as illustrated in 
Fig. 2 of the drawings. Suppose for example that the pro¬ 
posed course of the vessel is to be 55 degrees 7 minutes 
8.5 seconds to the east of north direction. That course 
is taken and the device is then set to read zero. The read¬ 
ing at any time will then give you the degrees, minutes, 
seconds and tenths of seconds the ship has deviated from 
that course. To keep a given course the indicator should 
read zero constantly. 

[Marginal notation:] An entirely impossible refinement. 

As ancient as the compass is and as important as any de¬ 
vice is to the mariner which will give a quick and very 
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i 
; 

accurate reading of this angle, the applicant is the first to 
produce a device of this character. Instantly the leaders 
of the marine world recognized its great value. The build¬ 
ers of the world’s two fastest trans-Atlantic liners placed 
it upon those ships. The captains of those ships have 
praised it for its accuracy and as a great inventive step 
in the art. 

Still the Examiner has said it is not patentable for the 
combination is old and the change to the numeral indicator 
is obvious—something one skilled in the art would have 
done. 

j 

[Marginal notation:] It was, substantially^ by Holmes. 

How can it be said that to produce such a device did not 
involve invention? How can it be said that the applicant 
has done only the obvious? If such an ingenious improve¬ 
ment in the art were so obvious, why was it not thought of 
before? If it was as apparent as the Examiner believes, 
why were its great value, its ingenious nature, rec- 
35 ognized immediately by men undoubtedly leaders in 
the field? Why was it immediately acdaimed as an 
invention of the highest order and placed on vessels which 
have broken the trans-Atlantic records. | 

The marine navigation world has not been asleep. The 
commercial importance of passenger and freight trans¬ 
portation, the keen competition between great shipping 
lines, has sharpened the senses of the competing builders 
and owners. Each has endeavored to out I do the other. 
Each has supplied vessels with engines and instruments 
which stamp them as the world’s finest, the quintessence 
of safety, speed and luxury in ocean travel. Can it be 
truthfully said that an industry in which competition is so 
keen, which is so alive and vigorous, has not been recog- 
nizant of the needs of that field? Can it be said that the 
brains of the industry were not willing, anxious, to seize 
upon anything so valuable, if it were but obvious. 

[Marginal notations:] Holmes and A-K are closely 
analogous. As to details of change, registers and clocks are 
also analogous. j 

The examiner still contends this view is sound. 

Still the Examiner, confronted with the applicant’s draw¬ 
ings and description, has searched in non-analogous fields, 
and now with the patents before him says in! effect,—“You, 
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Mr. Applicant, have done only the obvious. Here in this 
patent you see a- odometer having a set of numeral wheels. 
In this second patent on an automobile speedometer, I 
show you a resetting means, for resetting the ‘trip’ mile¬ 
age. Now, Mr. Applicant your repeater compass is old in 
the Anschutz patent which shows your follow-up motor 
and a compass card. All you have done is to take this 
odometer patent and the resetting means from this speed¬ 
ometer patent and substitute them for the compass card 
in Anschutz. To make it more obvious Mr. Applicant, such 
a change is suggested by this Bentley patent which 
36 uses a series of intergeared drums to produce the 
same indication as a clock having a dial and hands.’’ 

The applicant’s answer to the Examiner is that the Ex¬ 
aminer is an inventor of the highest order, and that he is 
wasting his time in the Patent Office, for anyone who can 
solve a problem, answer a question, anyone who can pro¬ 
duce an article which the brains of an industry have sought 
for and have been unable to find, anyone to whom these 
problems appear obvious, could be world famous and in¬ 
dependently rich within a few short months. 

[Marginal notation:] Holmes solved almost the identical 
problem, and his device also found ready acceptance by 
navigators. 

Knowledge after the event is easy and once confronted 
with a drawing and description we are apt to say—“Why 
how simple this device is. This man has taken this and 
that from other fields and has placed them in a compass.” 
We are apt to discredit an inventor and the simplicity of 
the idea may seem to negative any thought of inventive 
genius, any thought that the applicant really was forced to 
exercise a high degree of the inventive faculties to reach 
his result. 

But the fact remains that when a man has produced 
something, simple though it may be, which the leaders of 
the industry immediately utilize and acclaim as a truly 
inventive and ingenious device, it could not be as obvious 
as has been contended. 

The applicant sincerely hopes that the Examiner may 
see this application in a new light and may recognize that 
the applicant has created a device worthy of the name of 
invention and highly deserving of patent protection. 
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The applicant has attached here a letter from the cap¬ 
tain of one of the world’s largest and fastest ocean 

37 liners. This letter is enclosed merely ;for the pur¬ 
pose of showing the recognition of the Invention by 

men eminent in their field. 

The Examiner will recall a number of orhl interviews 
courteously granted by the Examiner and Primary Ex¬ 
aminer to the applicant’s attorney. The above points were 
thoroughly discussed at that time. It was indicated at that 
time that claims properly drawn to the applicant’s in¬ 
vention as pointed out above would contain allowable sub¬ 
ject matter over the references of record. ; 

During one of the interviews three patents to Holmes 
Nos. 1,702,403, 1,704,250 and 1,741,713 were suggested by 
the Primary Examiner as possible anticipatory references. 
After a careful study of those patents the applicant is 
satisfied that they do not anticipate his invention. The 
devices differ materially. The Holmes devices do not give 
in numerals the degree of the midship line of the ship with 
a given direction. The Holmes devices are integrating 
mechanisms. The cosines of angles of travel and the dis¬ 
tance traveled from the base line are integrated, the counter 
giving the result in nautical miles and decimals thereof. 
Fig. 1 of the Holmes patent No. 1,702,403 makes this clear. 
The compass card 3 is operated by a gyro-compass con¬ 
trolled follow-up motor and gives a reading similar to that 
of the master compass. The member 7 is slidably mounted 
on the track 9 and will move to the right or left when the 
compass card 3 is turned. The disc 10 is rotated by a con¬ 
stant motor or by a motor corresponding to the speed of 
the ship. When the wheel 11, which drives the counters 13 
and 14, is in the center of the disc, it will not rotate. Upon 
deviation however, the members 7 carrying the wheel 

38 11 will be moved and will engage with the rotating 
disc. The greater the deviation, the greater the 

speed of the counters will be. The number in the counter 
increases proportionately to the time and distance of travel 
in the deviated path. This is not so in the 1 applicant’s de¬ 
vice. When Holmes steers the ship on a path parallel to 
the course the indicator will stop registering, the last multi¬ 
plied number remaining thereon. In the applicant’s device 
there is under these circumstances an immediate return to 
zero. ! 


i 
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[Marginial notation:] Holmes shows the ship is off its 
original course, but parallel to it. Otto’s device does not 
show this error. 

It is also clear that Holmes counters operate as the re¬ 
sult of contact with the rotating disc 10 and are not op¬ 
erated by the compass card or the follow-up motor. The 
device being both different in structure, in operation, and 
for a different purpose, these patents are not thought to 
anticipate the applicant’s invention. 

The claims are now thought to be in condition for allow¬ 
ance, and an early and favorable action is respectfully 
requested. 

Respectfully submitted, 

CONWAY P. COE, 

Attorney . 

Washington, D. C., April 28, 1930. 

39 [Stamp:] U. S. Patent Office, Application Div., 
May 2, ’30. 

District of Columbia, ss: 

I, Oscar W. Giese, upon oath, do depose and say that I 
am familiar with the German language, and accustomed to 
translating German into English. That the attached paper 
in English is a correct translation of the attached letter in 
German written by Captain Johs. Muller. 

OSCAR W. GIESE. 

Subscribed and sworn to before me this 1st day of May, 
1930. 

CATHARINE S. WILTON, 

Notary Public, D . C. 

40 [Stamp:] U. S. Patent Office, Application Div., 
May 2, ’30. 

Norddeutscher Lloyd, Agentur Bremerliaven. 

4 4 Captain Johs. Muller. 

Bremerhaven, den 8 April, 1930. 

Firm of Anschutz & Co., 

Kiel-Neumuhlen. 

Dear Sirs: 

We have now brought your numeral-mechanism daughter 
compass into use on the S. S. “Bremen” and the S. S. 




NORDDEUTSCHER LLOYD 

AGENTUR BREMERHAVEN 

i 

I 

Bnemerhaven.deb s.April 1930. 


Pinna 


Anactatlts & Co*. 


tan Johs.Miiller. 


Kiel - Neunrfihlen. 


Sehr geehrte Herren! 

Auf D."BREMEN" und D."EUROPA* haben wir jetst Siren 
Zahlwerkstochterkonpass cur Axrwendung gebracht und clnd die 
Brgebnisse sehr gut* Die Handelsschiffahrtskrelse und auch ich, 
linden diese Heuerung nicht nur wertvoll sondern auoh neuartig, 
da an die Verwendung eines ZHhlwerks nit einen Kbnpass in die- 
ser Weise bisher noch nienals gedacht worden 1st* 

Icb glaube, dafi dieser Zahlwerkstochterkonpass rasch 
▼iele Preunde linden wird. 

i 

Hit Ireundllchen OrtLfien und vorsbglloher Hochachtung 




7103 CCNSULAT3 0? ?K3 UK IT 3D ST AT 33 CP A1T33ICA) 
OITY 0? 3^5£'3>.HA735 ) SS. 

33PUBLT3 <F G53KAIIY ) 


X, Augustus Ostertag, VLce Consul of the 
United States of America. at 3remerhaven, Germany, 
do hereto certify that 

JOBS. IrtJlLSa, 

whose signature is anexedhereto, was on April b, 
1930 a Captain of the Norddeutsoher Lloyd, Agentur, 
Bremerhaven, Germany. 


In Witness "Thereof I have 
hereunto subscribed my name 
and affixed my official seal 
this 8th. day of April 1930. 
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“Europa” and the results are very good. Those interested 
in shipping and also myself find this innovation not only 
worthy but also novel, since the use of a numeral mech¬ 
anism with a compass in this manner was heretofore never 
thought of. 

I believe that this numeral-mechanism daughter compass 
will quickly find many friends. 

With friendly greetings and esteemed respect. 

JOHS. MULLER.” 

i 

l 

(Here follows reproduction of side folios 41 and 42.) 

i 

43 260. 

! 

i 

Div. 23, Room 217. | 

GR:LR Paper No. 5. ! 

i 

Department of Commerce, United States Patent Office, 

Washington. 

i 

; 

Address only “The Commissioner of Patents, Washing¬ 
ton, D. C.,” and not any official by name. 

All communications respecting this application should 
give the serial number, date of filing, and name of the 
applicant. 

May 24, 1930. 

[Stamp.-] Mailed May 24, 1930. 

Please find below a communication from the Examiner 
in charge of this application. 

THOMAS E. ROBERTSON, 

Commissioner of Patents . 

Applicant: Wolfgang Otto. Ser. No. 386,637. Filed Aug. 
17, 1929. For Course Indicator for Reproducing the 
Indication of a Gyro-Compass. 

i 

Conway P. Coe, 

Loan & Trust Bldg., i 

Washington, D. C.: 

Responsive to amendment of May 2, 1930. 

Additional art made of record: 

Phillips, 329,078, Oct. 27, 1885, 58/125. 

Ruff, 543,269, July 23, 1895, 235/95. j 

3—5801a j 

i 

I 

i 

i 

i 
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Holmes, 1,702,403, Feb. 19, 1929, 235/61. 

Filed Jan. 24, 1925. 

Holmes, 1,704,250, Mar. 5, 1929, 235/61. 

Filed Jan. 23, 1925. 

Upon re-reading the specification, it is believed that 
“midship” should read —keel— in the following places: 

Page 2, line 11; page 3, line 4; and line 5 of the insertion 
directed by the. latest amendment to follow “direction”, 
page 3, line 19. That is, as usually defined and understood, 
“midship” or “amidships” is believed to refer to a posi¬ 
tion approximately midway between bow and stern, and not 
midway between the port and starboard sides of a vessel. 

Page 4, line 11, the numeral “24” should be —24'—. 

Page 5, line 2, “boring” should be —bore—. 

Page 6, line 3, “boring” should be —hole—. Line 29, 
‘“back-wards” should be —backward—. 

Page 7, line 1, “foregoing” should not be hyphenated. 
Cancel the sentence in lines 12-14; also the description from 
“Frequently”, line 17, to the end of the page; since these 
are modifications not illustrated. (Ex parte Peck, 96 0. G., 
2409.) 

In the art of navigation, the “course” of a vessel is ordi¬ 
narily understood to be the angle which its line of 
44 travel makes with the meridian, and that is what, in 
effect, applicant has stated in lines 18 and 19, page 3 
of his specification, as well as in lines 15-22, page 6. Not 
only is there no original disclosure of angular departure or 
“yawing” from a set course, but if there were, it is much 
more clearly disclosed in each of the Holmes patents, above 
cited. It will be noted, moreover, that Holmes, 4 ‘ indicates 
in numerals” the departure from a set course—not in de¬ 
grees—but in functions of the angle of departure. 

Anschiitz-Kaempfe, of record, shows clearly a gyro-com- 
pass-oontrolled course indicator in which the deflection 
from a course is shown directly by a compass-card and also 
by a magnified-angle indicator (j which shows very clearly 
even slight angular deviations from a set course. 

Bentley, of record, shows numerical time-indication with 
non-decimal carry-mechanism, instead of the usual clock- 
hands. 

Ruff, above-cited, even shows the use of dial indication 
and digit-wheel indication of the same quantity (distance) 
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in one instrument, with carry-mechanism from one to the 
other. This shows that the utilization of a dial or of carry- 
connected, numeral-bearing wheels to indicafe the same 
quality (time or distance, as the case may be) i£ a matter of 
choice, rather than invention; particularly asj both forms 
are old and both are even used in a single instrument. Bear 
in mind, also, that Holmes, cited, even uses bbth compass- 
card and digit-wheels in the same instrument, the card 
showing directly changes of direction and the! digit-wheels 
showing directly fimctions of the angle of deviation from a 
set course rather than the angle itself, which would be 
merely a duplication of the indication of the compass- 
card. 

45 All these things being old in the patented prior art, 
and an inventor being presumed to be informed of 
all that is already patented, it is held: | 

First. That it is not deemed invention to substitute for 
Anschiitz-Kaempfe’s compass card, numeral-bearing wheels 
for indicating the same angle. In such a substitution, all 
the details of non-decimal carry-mechanism j and, in fact, 
the substitution itself of wheels for a di$l, have been 
worked out and applied by Bentley, of record. Phillips, 
cited, even shows indicating hands cooperating with a fixed 
dial, a rotatable indicating disk like a compass-card and 
numeral-bearing wheels all in the same structure. When 
all three forms are about 45 years old in the same instru¬ 
ment, it apparently involves no more than personal choice 
to decide which a designer shall use. j 

Second. Holmes 1,704,250, shows it to be!old to exhibit 
both compass-card indications and the sine of the angle of 
departure from a set course—the latter by numeral-bear¬ 
ing wheels. It appears to the examiner obvious that had 
Holmes wished to indicate degrees and minutes of devia¬ 
tion from his set course, instead of the sine and cosine of 
the angle measured by such degrees and minutes, it would 
have involved no invention to drive the wheels 72, 72 a of his 
registers 74, 75, 74 a , 75 a directly from the cards 65, 65 a of 
his repeater compass. ! 

It follows, logically, that the claims are rejected on the 
art now of record. 

As to claim 2, there is obviously no further invention in 
placing upon the left-hand digit-wheel numbers up to 35, 


i 

i 


i 
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so as to cover the entire limit of a circle (360°) with the two 
wheels 27 and 16. Moss and Townsley, both of record, 
show more than ten numbers on a digit- or numeral- 

46 wheel, and the adoption of 35, suggested by the limits 
of a compass-card, is a matter of obvious choice. 

The provision of a reset mechanism in claims 4 and 5 is 
also non-inventively obvious from the suggestions of Maury 
and Dinsmore, of record. In fact, this feature is merely 
aggre-ated—as in any register—and would be unnecessary 
if deviation from the meridian were used, as suggested in 
the original disclosure. 

The examiner has not disregarded the communication of 
Captain Muller nor counsel’s latest argument, but such con¬ 
siderations are governing only when doubt arises on the 
question of invention. As the examiner views it, applicant 
has found in the prior art all the elements of gyro-com¬ 
pass-controlled course indicator, numeral-wheel indication 
of departure from a set course, numeral-wheel indication 
substituted for dial indication, non-decimal carry-mecha¬ 
nism, and numeral wheels bearing other than ten numerals— 
up to any desired number; and to assemble all these in a 
single instrument is merely making an advantageous but 
non-inventive choice from the long known prior art. (Elite 
Mfg. Co. v. Ashland Mfg. Co., 234 0. G., 374.) 

The result obtained does not appear to be a neiv result. 
It is the same quick detection and quick correction of error 
in a ship’s course that is possible with either Anschiitz- 
Kaempfe’s or Holmes’ instrument. As to the ease of 
reading, it is the same as in Bentley’s or Phillips’ time 
wheels. 

As to the accuracy of applicant’s device, as stated on 
page 5 of his latest argument, it is not questioned; but it 
far exceeds the accuracy with which any ship may be 

47 held to her course. Not only can a course not be set 
to read to half-seconds of arc (practically), but it is 

an unusually good helmsman who can hold a ship continu¬ 
ously on any course within a quarter-point on the compass- 
card. Now a point (1/32 of a circumference) is 11%°, and 
a quarter point, therefore, more than 2%°. Of what practi¬ 
cal use is it to set a theoretical course to fractions of a sec¬ 
ond, if it cannot be held closer than about 2 degrees? The 
yawing in rough weather is apt to be even greater than 
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that. As to deviation from a course, Holmes’ devices af¬ 
ford the same facility for quickly detecting error and re¬ 
turning to the true course as does applicant’s, and counsel 
for Holmes alleged the same quick appreciation and adop¬ 
tion of that mechanism by mariners. ! 

All things considered, the examiner is constrained to hold 
that however advantageous applicant’s structure may be, 
it does not evidence patentable invention over the prior art, 
of which applicant must be presumed to have been aware. 

The amendment to the drawing will be approved as soon 
as anv claim is allowed. ! 

W. D. GROESBECK, 

j Examiner. 


48 [Stamp:] U. S. Patent Office, Application Div., 
Jun. 18, ’30. ; 

[Stamp:] U. S. Patent Office, Division 23, Received Jun. 
19, 1930. j 


# 6 . 


i 

Arndt. C. I 


Amendment. j 

i 

United States Patent Office, Div. 23, Room 217. 

In re Application of Wolfgang Otto. For Course Indicator 
for Reproducing the Indication of a Gyro-compass. S. X. 
386,637. Filed Aug. 17, 1929. Last Office Action May 
24, 1930. j 

i 

Hon. Commissioner of Patents, j 

Washington, D. C. 

i 

Sir : j 

Responsive to the Official Action mailed! May 24, 1930, 
kindly amend the above entitled application #s follows: 

11 

i 

Page 2, line [12]*, cancel “midship” and insert in lieu 
thereof —keel—. 

Page 3, line 4, cancel “midship” and insert —keel—. 

[♦Words and figures enclosed in brackets erased in copy.] 


j 
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Line 19, cancel 4 ‘midship” in line 5 of the insertion and 
insert in lieu thereof —keel—. 

Page 4, line 11, change “24” to —24'—. 

Page 5, line 2, change “boring” to —bore—. 

Page 6, line 3, change “boring” to —hole—. 

Line 29, change “back-wards” to —backward—. 

Page 7, line 1, change “fore-going” to —foregoing—. 

Cancel the sentence on page 7, lines 12-14. 

49 Page 7, line 17, cancel the description from “Fre¬ 
quently” to the end of the page. 

Remarks. 

The formal corrections required have been made. 

The applicant’s attorney is well aware that in the last 
amendment he described the applicant’s device as being 
accurate beyond the bounds of practicability. The reason 
for such an hyperbole was to refute the belief of the Ex¬ 
aminer expressed during an interview that a reading of the 
applicant’s device did not appear to be as accurate as a 
reading of the Anschutz compass card. 

It is respectfully requested that the Examiner care¬ 
fully reconsider the situation and to note particularly 
the differences between the applicant’s device and the 
Holmes devices, as pointed out in the last amendment. 

It is hoped that after a careful reconsideration the Ex¬ 
aminer will see fit to pass the application to issue. If, 
after such reconsideration, the Examiner concludes that 
the applicant’s device is not patentable, it is respectfully 
urged that a final rejection be given. 

Early action is respectfully requested. 

Respectfully submitted, 

CONWAY P. COE, 

Attorney. 

Washington, D. C., June 17, 1930. 

50 260. 

Div. 23, Room 217. 

Paper No. 7. 

Address only “The Commissioner of Patents, Washing¬ 
ton, D. C., ’ ’ and not any official by name. 
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All communications respecting this application should 
give the serial number, date of filing, and name of the appli¬ 
cant. I 

GR :SS. ! 


Department of Commerce, United States Patent Office, 


Washington. 


Feb. 18, 1931. 


[Stamp:] Mailed Feb. 18, 1931. 

i 

Please find below a communication from the Examiner in 
charge of this application. 

THOMAS E. ROBERTSON, 

Commissioner of Patents. 

j 

i 

Applicant: Wolfgang Otto. Ser. No. 386,6^7. Filed Aug. 
17, 1929. For Course Indicator for Reproducing the In¬ 
dication of a Gyro-Compass. I 


Conway P. Coe, j 

Loan & Trust Bldg., 

Washington, D. C.: 

i 

In response to amendment filed June 18, 1930; 

Due to two changes in personnel since June 18, 1930 on 
the desk to which this case was assigned, the Examiner re¬ 
grets that the request for reconsideration was not sooner 
noted. 

The Primary Examiner believes that no: considerations 
can be added to the very full discussion bf the action of 
May 24 : , 1930. The claims are, therefore, again and finally • 
rejected for the reasons fully set forth in that action. 

W. D. GROESBECK, 

Examiner. 

51 [Stamp:] U. S. Patent Office, Mail Division, Feb. 
26, ’31. I 

Feb. 26, ’31. 162,707. K. Check, 15.001 
[Stamp:] U. S. Patent Office, Board of Appeals, Feb. 27, 
1931. j 

[Stamp:] U. S. Patent Office, Division 23. Received 
Mar. 4, 1931. j 
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# 8 . 

Patent Office. 

Appeal. 

In the United States Patent Office, Div. 23, Room 217. 

In re Application of Wolfgang Otto. For Course Indica¬ 
tor for Reproducing the Indication of a Gyro-Compass. 

S. N. 386,637. Filed August 17,1929. 

Appeal to the Board of Appeals. 

Ron. Commissioner of Patents, 

Washington, D. C. 


Sir: 

An appeal is hereby taken to the Board of Appeals from 
the decision of the Principal Examiner in the matter of 
the above entitled application for Letters Patent for an im¬ 
provement in Course Indicator For Reproducing the In¬ 
dication of a Gyro-Compass, filed August 17, 1929, Serial 
Number 386,637, which on the 18th day of February, 1931, 
was rejected a second time. The following are the points 
of the decision on which appeal is taken: 

1. The Examiner erred in rejecting the claims. 

2. The Examiner erred in not allowing the claims. 

3. The Examiner erred in holding that the arrangement 
defined in the claims did not involve invention. 

4. The Examiner erred in rejecting the claims on the 

references of record. 

52 5. The Examiner erred in rejecting the claims on 

the patent to Holmes No. 1,704,250. 

6. The Examiner erred in holding that the applicant’s ar¬ 
rangement in which numeral bearing wheels are used for the 
purpose of indicating the angle given by a compass was 
obvious and did not require an exercise of the inventive 
faculties. 

7. The Examiner erred in holding that the use of numeral 
bearing wheels for indicating the angle of the compass in 
place of the compass card shown in the German patent to 
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j 

Anschutz-Kaempfe was merely a substitution of equivalents 
not requiring invention. 

An oral hearing is requested. 

Respectfully submitted, 

CONWAY P. COE, 
Attorney for Wolfgang Otto . 

Washington, D. C., February 25, 1931. j 

i 

l 

53 In the United States Patent Office. 

i 

Before the Board of Appeals on Appeal. 

I 

In re Application of Wolfgang Otto. Seri No. 386,637. 

Filed Aug. 17, 1929. For Course Indicator for Repro¬ 
ducing the Indication of a Gyro-compass, j 

Examiner’s Statement. 

i 

! 

###*### 

| 

i 

The claims appealed are: 

1. A gyro-compass controlled course indicator for indi¬ 
cating in numerals the degree of the angle 1 of the line of 
travel with any given direction, comprising the combination 
with a gyro-compass-controlled follow-up; motor of a 
counter driven by said motor and including a plurality of 
interconnected numbering elements each provided with a 
set of numerals and movable to select for exhibition a single 
numeral from each set, the selected numerals constituting a 
figure representing the angle of the line of travel with a 
given direction. 

2. A gyro-compass controlled course indicator for indi¬ 

cating in numerals the degree of the anglQ of the line of 
travel with any given direction, comprising the combination 
with a gyro-compass-controlled follow-up motor of a 
counter driven by said motor and including a plurality of 
numbering wheels, the wheel of the highest order bearing 
numerals 0 to 35 and the remaining wheels bearing each the 
numerals 0 to 9. | 

3. A gyro-compass controlled course indicator for indi¬ 
cating in numerals the degree of the angle of the line of 
travel with any given direction, comprising the combina¬ 
tion with a gyro-compass-controlled follow-up motor of a 

i 

i 

i 

i 

i 


i 

i 
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counter driven by said motor and including a plurality of 
interconnected numbering elements, the element of the 
highest order being provided with a certain set of numerals 
and the remaining elements with a different set of numer¬ 
als, said elements being movable to select for exhibition a 
single numeral from each of said sets, the selected numer¬ 
als constituting a figure representing the angle of the line 
of travel and a given direction. 

4. A gyro-compass controlled course indicator for indi¬ 
cating in numerals the degree of the angle of the line of 
travel with any given direction, comprising in combination 
a gyro-compass-controlled follow-up motor, a handle, a 
counter including a plurality of interconnected numbering 
wheels arranged in juxtaposition, each provided with a set 
of numerals and movable to select for exhibition a single 
numeral from each set, and means to selectively clutch said 

counter to said follow-up motor or to said handle. 

54 5. A gyro-compass controlled course indicator for 

indicating in numerals the degree of the line of travel 
with any given direction, comprising in combination a gyro¬ 
compass-controlled electric follow-up motor, a counter 
driven by said motor, said counter including a plurality of 
interconnected numbering wheels arranged in juxtaposition 
each provided with a set of numerals and movable in either 
direction to select for exhibition a single numeral from each 
set, means including a handle to set said counter, means to 
selectively clutch said counter to said follow-up motor for 
operation or to said handle for setting said counter. 

The references cited are: 

Veeder, Re. 15,662, July 24, 1923, 235/144 D. M. 

Phillips, 329,078, Oct. 27,1885, 58/125. 

Townsley, 452,402, May 19,1891, 235/144 S. S. 

Littelli. 506,647, Oct. 10, 1893, 235/117. 

Moss, 531,207, Dec. 18, 1894, 235/117. 

Ruff, 543,269, July 23,1895, 235/95. 

Marlatt, 822,144, May 29,1906, 235/117. 

Greenwald, 1,036,485, Aug. 20, 1912, 58/125. 

Bentley, 1,086,268, Feb. 3, 1914, 58/125. 

Anschutz-Kaempfe, 1,092,816, Apr. 14, 1914, 226/33. 

Maury, 1,491,777, Apr. 22,1924, 235/144 D. M. 

Holmes, 1,702,403, Feb. 19, 1929, 235/61. 

Holmes, 1,704,250, Mar. 5, 1929, 235/61. 

Dinsmore, 1,727,815, Sept. 10, 1929, 235/144 Misc. 
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The structure upon which the appealed claims are predi¬ 
cated is what is generally known as a sub-compass or fol¬ 
low-up compass of the now well known gyro-compass sys¬ 
tem. Such systems have become common in navigation for 
the reason that the gyro-compass has proved much more 
reliable than the ordinary magnetic compass and is not 
subject to the same wide variations of indication. 

Referring to Fig. 1, 17 shows the ordinary follow-up 
motor which rotates a gear 6 in accordance with the indica¬ 
tion of the card of the master compass. It is believed that 
up to this point the mechanism may be said to tye practically 
identical, at least in operation, with that shown by Anschiitz- 
Kaempfe. From that point on, the applicant has substi¬ 
tuted for the compass card p and secondary card g of Fig. 

2 of Anschiitz-Kaempfe, a series of resettable digit 
55 wheels 16, 27, 28 which will indicate, as in Fig. 2, 
thru the orifices 29, 30 the reading ini degrees and 
tenths of a degree of a course of a vessel (that is, the angle 
between the vessel’s path and the meridian) or the devia¬ 
tion of a vessel’s heading from any set path or course. 
This second indication is not clearly set fortli in the speci¬ 
fication as filed, but inasmuch as the mechanism shows a 
device for unclutching the digit wheels from the follow-up 
motor and resetting them to zero, it is obvious that a vessel 
using this installation may be put upon any course and the 
digit wheels then set to zero so that any deviation from that 
course will be shown in the same manner as deviation from 

I 

the north and south meridian. There appears to be no ob¬ 
jection to the insertion of such an addition iri the specifica¬ 
tion, inasmuch as it is clearly possible and ihasmuch as it 
involves no novelty over Holmes 1,704,250, of record. 

Discussing in general the navigational problems here in¬ 
volved, it is apparent that this device merely adds to the 
well known follow-up compass of a gyro-compass installa¬ 
tion, mechanism which indicates deviation from any set 
course in such numerals as appear in Fig. 2, rather than in 
angular movement of the ordinary compass card shown by 
Fig. 2 of Anschiitz-Kaempfe. Moreover, it! will be noted 
that the degree of accuracy of applicant’s device is limited 
to tenths of a degree or six minutes of arc, whereas the in¬ 
dications of the card g of Anschiitz-Kaempfe read to hun¬ 
dredths of a degree or thirty-six seconds of arc. 


i 

i 
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However, it is believed that both devices are unneces¬ 
sarily refined in their indications for the reason that neither 
an experienced helmsman nor the ordinary automatically 
controlled steam steering gear of a large vessel is 

56 capable of holding a vessel on its course much more 
closely than within a quarter point of a compass 

card, 2% degrees. 

It will be seen, therefore, that the device of Anschiitz- 
Kaempfe will perform every function performed by appli¬ 
cant ’s device and to even a greater degree of accuracy; the 
only difference being the manner in which the indications 
of departure from a course are displayed. 

Attention is now called to the patent to Holmes 1,704,250, 
which is of the same general character, comprising a master 
compass and a sub-compass and mechanism whereby a ves¬ 
sel may be set on anv course with a zero indication and 

•/ V 

which will then indicate deviations from that course, not in 
fractions of a degree but in functions of the angle of devi¬ 
ation; and these functions are displayed in digits in the 
same manner as the fractions of the angle of deviation are 
displayed by applicant. Attention is called particularly to 
Fig. 7 of the Holmes patent and to the red lined portions of 
the specification, in the copy forwarded herewith. 

It may be called to the attention of the Honorable Board 
of Appeals further, that the Holmes device is capable of 
performing one function which cannot be performed by 
applicant’s structure. That is, a vessel under the guidance 
of applicant’s structure may depart from its course either 
to the right or the left and thereafter be put upon a parallel 
course some distance to the right or left of that intended. 
It is obvious that in some instances this may result in a 
dangerous departure from the original set path of the vessel 
of which this device will give no indication. In the Holmes 
device, however, the indication of the digit wheels will show 
that the vessel is not upon her original set path but upon a 
parallel path and the indicators will not turn to a 

57 zero indication until the vessel has returned to that 
original path. Moreover, these digit wheel indica¬ 
tors of Holmes will show exactly the distance to right or 
left that the vessel may have departed from her original 
set path. So much for the general navigational problem 
under consideration and what the prior art shows has al¬ 
ready been accomplished in that line. 
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It now remains to be considered what degree of novelty 
or invention appears in substituting for the main and 
auxiliary cards of Anschutz-Kaempfe, Fig. 2, the resettable 
digit wheels shown in the upper portion of applicant’s 
Fiff 1 i 

First, it is old and well known in the time keeping art 
that time may be indicated either by a dial and hands or by 
figured digit wheels. In this connection attention is called 
to Phillips, Greenwald, and Bentley, all above cited. 
Greenwald shows the ordinary dial and hand Indication of 
a motor drive clock while Bentley shows its analogue in 
hours, minutes and seconds indicated thru a dial, as in Fig. 
1, by rotatable digit wheels and Phillips shows a combina¬ 
tion of the two in his Fig. 1. It is believed^ therefore, it 
may safely be assumed that there is no novelty broadly in 
substituting for a dial indication such as the compass card 
of Anschutz-Kaempfe, a digit wheel indication such as 
applicant’s when the same thing has been done and is com¬ 
mon knowledge in the time keeping art. In making such a 
substitution, it is obvious that the same character of carry 
mechanism which is necessary to indicate decrees, minutes 
and seconds, is also necessary to indicate hours, minutes 
and seconds of time for the reason that the! conversion is 
the same. The fact that only twelve hours are necessary 
to indicate a complete cycle of time whereas 360° 
58 are necessary for the complete indication of the 
compass card is a matter which, at | this stage of 
development of the art, lies entirely within the realm of 
mechanical skill. 

The examiner’s conclusion is, therefore, that to substi¬ 
tute a figured wheel indication, such as shown in appli¬ 
cant’s Fig. 2, for a compass card indication,; such as shown 
by Anschutz-Kaempfe, is entirely obvious! and has been 
obvious for years in the rather closely allied art of time 
keeping. j 

There remains to be considered the additional step of 
resetting applicant’s digit wheels by the device shown at 
10, 11, 22 of Fig. 1 of his device. First, if his device were 
to be used as a follow-up compass to show deviation from 
the meridian, no resetting device of any character would 
be at all necessary. If he desires to indicate a deviation 
from a set course rather than a north and south line, that 

i 

j 

i 

i 
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problem of itself has already been solved by Holmes and 
there remains only the old and well known problem of 
manually resetting indicating digit wheels to zero after 
they have been moved therefrom by any manner of driving 
mechanism. 

It is held, in the first place, that this zero setting mecha¬ 
nism is purely aggregative and has been known for years in 
the odometer or counter art; so much so that an entire sub¬ 
class of zero setting devices has grown up in the class of 
registers. 

There is, therefore, no novelty in manually resetting any 
type of register, and the problem is even more a matter of 
common knowledge in the resetting of trip odometers on 
motor cars. So many devices of that character are 
59 old and well known that only a few instances are 
called to attention in the record. See, for example, 
Townsley, Veeder, Maury and Dinsmore. It should be 
noted that applicant is not specifically claiming any par¬ 
ticular form of reset but merelv that his counter wheels 
may be manually reset as indicated in claims 4 and 5, and 
the art made of record simply shows other equally well 
known forms of zero setting mechanism. 

Applicant’s counsel has argued that in selecting refer¬ 
ences from the prior art the examiner himself has indi¬ 
cated a high degree of invention, and that applicant per¬ 
forms an entirely different function in a manner both 
different and vastly superior to the Anschiitz-Kaempfe 
compass. To this statement the examiner can by no means 
assent, for it is believed he has shown that Anschiitz- 
Kaempfe performs almost identically the same function 
and to even a greater degree of accuracy than is possible in 
applicant’s device, the only difference being the manner in 
which the reading is displayed to the operator or helmsman. 

Counsel has also argued that Anschiitz-Kaempfe does 
not give deviation from a set path. He does this directly 
in such cases as a vessel navigating a true north and south 
line; whereas Holmes, as has above been explained, does 
the same thing for any desired course of a vessel. Counsel 
has also argued that the reading of the Anschiitz-Kaempfe 
compass card is exceedingly difficult, but this is believed to 
have no force whatever inasmuch as Anschiitz-Kaempfe’s 
Fig. 2 shows a doubly graduated compass circle both in 
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ordinary points and in degrees and it is easily remembered 
that his inner dial, g , gives a multiplication of 100 to 1 over 
the direct outside reading. Moreover,; it is believed 

60 that only in very few instances will j there be any 
necessity to read either applicant’s tenths of degrees 

or Anschiitz-Kaempfe’s hundredths of degrees, because no 
helmsman can ever hold any vessel on a course to fractions 
of a single degree. 

Counsel also argues why, if applicant’s device involves 
no invention, it was not thought of before. Erom a naviga¬ 
tional point of view, it is believed that the obvious answer 
to that question is either structure of Holmes. 

Lastly, at the bottom of page 6 of his amendment of May 
2, 1930, counsel has rather strenuously asserted that the 
examiner has gone to non-analogous arts to! find anticipa¬ 
tions for a device. The examiner’s answer to this is that to 
all intents and purposes, the device of either Anschiitz- 
Kaempfe or that of Holmes, both in the identical art of 
navigation, will give every necessary indication that is 
given by applicant’s device. When applicant, thereafter, 
desires merely to give his indications of deviations from a 
course in figures on a digit wheel rather than in needle in¬ 
dications on a compass dial, he has done! so merely by 
adopting old and well known devices in registers, time 
keeping mechanisms and others, which devices are of com¬ 
mon knowledge and open to the selection of anyone. 

To sum up therefore, applicant has solved no naviga¬ 
tional problem whatever that was not equally well solved 
by either Holmes or Anschiitz-Kaempfe. In making the 
change from a compass card dial to figure digit wheels, in 
the replacement shown in Anschiitz-Kaempfe, he has 
merely gone to well known prior art, picked up and adopted 
devices all of which are matters of non-iriventive choice. 
If the decision in the Elite Mfg. Co. v. Ashland Mfg. Co., 
of record, is not applicable in this instance, the ex- 

61 aminer is at a loss to know where it would be 
applicable. 

A few additional references have been cited, such as Lit- 
tell, Moss, Marlatt and others, to show nop-decimal carry¬ 
ing wheels and indicating wheels such as an indication of 
360 or any other indication other than straight decimal 
orders is also well known in the art. However, it is thought 

i 7 O 
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that no special reliance may be placed upon those references 
over and above the disclosure of Phillips heretofore dis¬ 
cussed. 

It is believed, therefore, that in the language of the 
Fourth Defense permitted under Sec. 4920, R. S., applicant 
is not the original and first inventor or discoverer of any 
material and substantial part of the thing for which he 
seeks a patent; neither the general association nor any of 
the details of change being original with applicant. The 
examiner lias not disregarded the affidavits in this case as 
to ready acceptance by navigators, but the same assertion 
was made by counsel in the prosecution of the Holmes’ 
cases and, so far as the examiner knows, Holmes’ devices 
are as generally used by navigators as is that of applicant. 

All things considered, it is believed that there was no 
error in the final rejection of claims for want of novelty and 
invention over the art made of record. 

Attention is called to the very full discussion contained 
in the Office action of May 24, 1930, and it is requested that 
that action be considered as a part of this answer. 

Respectfully, 


W. D. GROESBECK, 
Examiner, Division 23. 


62 201-a. 

Address onlv the Commissioner of Patents, Washington, 
D. C. 

Appeal No. 1773, Paper No. 10. 

Notice of Hearing. 

Department of Commerce, United States Patent Office, 

Washington. 

May 22, 1931. 

Sik: 

The case of Wolfgang Otto, Serial No. 386,637, will be 
heard by the Board of Appeals on the 5th dav of October, 
1931. 

The hearings will commence at 1:30 P. M. and as soon as 
the argument in one case is concluded the succeeding case 
will be taken up. 
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If any party, or his attorney, shall not appear when the 
case is called, his right to an oral hearing will be regarded 
as waived. 

The time allowed for arguments is as follows: 

Ex parte cases, thirty minutes; 

Inter partes appeals: Interlocutory and jfinal hearings 
when no testimony has been taken, thirty j minutes each 
side; final hearing when testimony has been taken, one 
hour each side. 

By special leave, obtained before the argument is com¬ 
menced, the time may be extended. 

The appellant shall have the right to opeh and conclude 
in inter partes cases, and in such cases a full! and fair open¬ 
ing must be made. 

Briefs in inter partes appeals must be filed in accordance 
with the provisions of Rules 144 and 163. 

Respectfully, ! 

THOMAS E. ROBERTSON, 

Commissioned of Patents. 

To Mr. Conway P. Coe, Loan & Trust Bld^., Washington, 
D. C. | 

i 

63 [Stamp:] U. S. Patent Office, Board of Appeals, 
Oct. 5, 1931. ! 

i 

Appeal No. 1773, Paper No. 11. 

In the United States Patent Office. 


Before the Board of Appeals. 

In re Application of Wolfgang Otto. For Course Indicator 
for Reproducing the Indication of a Gyro-Compass. 
Serial No. 386,637. Filed August 17, 1929. 

i 

j 

Brief for the Appellant. | 

This is an appeal from the decision of the Principal 
Examiner finally rejecting the claims in the application of 
Wolfgang Otto, Ser. No. 386,637, filed August 17, 1929, for 
a Course Indicator For Reproducing the Indication of a 
Gyro-Compass. 

4—5801a ! 
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Introduction. 

The origin of the compass cannot be traced with cer¬ 
tainty. There is reason to believe that the Chinese knew 
something of the polaric property of loadstone more 
than 2000 years before the Christian era. In 1242 A. D. 
we have a rather explicit description of a primitive kind of 
compass in common use on the Syrian coast; and it is said 
that Marco Polo, on his return from Cathay, in 1260 brought 
with him a knowledge of this, as well as several other 
Chinese inventions. 

64 The Mariner’s Compass, that is, a compass 
specially adapted for use at sea, has been known 

at least since the time of Columbus. Associated with this 
compass is the circular compass card, having its many 
points or rhumbs, and having marks thereon to indicate 
north, south, east and west and intermediate points. From 
the time of its introduction up to present time, the mariner 
has been accustomed to read his course by means of the 
compass card. This compass card was divided into degrees 
and by some figuring, the deviation from any set course 
could be found. 

Some twenty years or more ago, an arrangement was in¬ 
vented whereby the indications of a master compass could 
be duplicated on one or more sub-compasses positioned at 
different points on the ship. The Germans call these 
“daughter” compasses and the master compass is called 
a “mother” compass. 

The patent to Anschutz-Kaempfe No. 1,092,816, of record, 
discloses such an arrangement. The movements of the com¬ 
pass card on the “mother” compass excite electrical energy 
and this in turn controls a reversible step-by-step “follow¬ 
up” motor which turns the compass card of the “daughter” 
compass. 

The patent to Holmes, No. 1,704,250, of recent origin, is 
of a similar nature, the appearance of the compass card on 
the master or “mother” compass in effect being reproduced 
by the compass card of the “daughter” or repeater com¬ 
pass. Holmes, in addition, has an integrating mechanism. 
It is noted, however, that throughout the ages up to the in¬ 
troduction of the present invention, no one has had 

65 the creative imagination to provide a device in which 
the readings of a compass will be indicated by some 


i 

! 

i 

i 

THOMAS E. BOBEBTSON, COMMB., &C. j 51 

i 

i 

means other than by the time-honored, but complicated 
compass card. j 

Up to the present invention, the deviation of a ship in 
terms of degrees could be found by a mathematical opera¬ 
tion. As ancient as the compass is, and as important as any 
device is to the mariner which will give a quick and very ac¬ 
curate reading of this angle, the applicant is the first to 
produce a device of this character. 


The Present Invention. 


The purpose of the present invention is to provide a 
simple indicator, which will give conveniently and clearly 
in degrees, minutes and seconds, the angle of I the keel line 
of the ship with a certain predetermined direction. 

The applicant’s indicator is adapted for use with a gyro¬ 
compass. A reversible step-by-step follow-up motor actu¬ 
ated by a master or “mother” compass is geared to a series 
of figured numeral wheels. These numeral wheels are 
coupled together in a certain ratio of transmission to select 
for exhibition one numeral from those on each wheel. The 
selected numerals constitute a figure which represents in 
degrees and fractions thereof the angle formed by the keel 
line of the ship and a certain direction, eJ g. the north 
direction. 


66 The numeral wheels may be unclutched from the 


follow-up motor so that they may be manually turned 
by a handle for the purpose of setting. Let us suppose that 
the proposed course of a ship is due east. The ship is set 


on its course. The follow-up motor is then unclutched long 
enough to set the numerals at zero. The numeral reading 
will then give in degrees, minutes, seconds, and even in 


tenths of seconds, if desired, the angle of deviation from 


the due east course. To keep the ship on its course, the 
helmsman should keep the numerals reading zero. 

It is respectfully submitted that the applicant is the first 


to ever use a numbering register in connection with a gyro¬ 
compass for the purpose of indicating the angle of devia¬ 
tion in terms of degrees and fractions thereof. 


It should be obvious that such an inverition has many 
distinct advantages over the old methods. For one thing, 
the device is considerably simpler and is much cheaper to 
manufacture than the repeater or “daughter” compasses 


i 
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previously known. More outstanding and far reaching is 
the advantage that the task of reading the degree is made 
so easy that a child could safely perform it. With the or¬ 
dinary repeater or “daughter” compass, as, for example, 
that disclosed in Anschutz-Kaempfe, it requires a consider¬ 
able amount of skill to figure out the degree formed by the 
keel line of the ship and a given direction. The present in¬ 
vention provides means whereby this angle may be read 
at a glance. The chance of error is materially lessened. 
The device will prove a great aid to mariners. In fact, it 
is not going ahead of the story to mention here that 

67 the invention has already been placed on hundreds 
of ships. Immediately upon its introduction, the in¬ 
vention received the acclaim of the navigation world. The 
captains of the world’s record breaking transatlantic liners, 
the Bremen and the Europa, have enthusiastically ac¬ 
claimed it as a great invention. They should know. 

The Claims. 

The invention has been defined in five claims. These 
claims have been correctly copied in the Examiner’s state¬ 
ment. Their insertion here would only amount to sur¬ 
plusage. 

Claim 1 is illustrative of the manner in which the inven¬ 
tion has been claimed. It defines a course indicator for 
reproducing the indication of a gyro-compass and com¬ 
prises the combination with a gyro-compass-controlled- 
follow-up motor of a counter driven by said motor. The 
counter includes a plurality of interconnected numbering 
elements, each provided with a set of numerals. The nu¬ 
meral elements are movable to select for exhibition a single 
numeral from each set, the selected numerals constituting 
a figure representing the indication of the gyro-compass. 

Claims 2 and 3 are more limited, specifying that the 
numeral wheel of the highest order is provided with a differ¬ 
ent set of numerals than the other numeral wheels. Claim 
2 states that this numeral wheel of the highest order bears 
numerals 0 to 35, while the remaining wheels each bear 
numerals 0 to 9. 

68 Claims 4 and 5 bring in the means to permit re¬ 
setting. As described above the counter wheels may 

be unclutched so that they may be set at any figure. They 
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are set by manually turning a handle. Claims 4 and 5 call 
for means to selectively clutch the counter to the follow-up 
motor or to the handle, thus succinctly defining the ar¬ 
rangement. 

Without discussing the references of record specifically 
at this time, it is well to point out that the Examiner has 
been unable to find any patent which shows the use of a 
plurality of interconnected numbering elements for giving 
the indications of the master compass, said plurality of in¬ 
terconnected numbering elements being used in lieu of the 
usual “daughter” or repeater compass card. 

The Examiner’s Statement and Rejection. 

The Examiner has prepared a masterly statement giving 
a very full discussion of the questions involved. This state¬ 
ment is some nine pages long. The last paragraph of the 
statement refers to a very full discussion contained in the 
Office action of May 24, 1930, and requests that that action 
be considered as a part of the statement. 

The basis of the Examiner’s contention is that the appli¬ 
cant has made only a simple and obvious change over the 
prior art, which change could not amount to invention. 

The applicant has no quarrel with the length of the state¬ 
ment, nor in the fact that the Examiner cited some eleven 
patents in rejecting the claims. It does seem strange, 
69 however, that the Examiner should fbel the need of 
such a lengthy argument to prove that such a simple 
arrangement is as obvious and devoid of invention as he 
contends it is. ! 

Perhaps the explanation for the fourteen pages of discus¬ 
sion resides in the fact that the Examiner feared that this 
Honorable Board of Appeals could not as easily appreciate 
the ease and the obviousness connected witli the conception 
of the invention. Or, it is also justly conceivable that back 
in the corner of the Examiner’s mind there remained some 
doubts regarding the soundness of his expressed convic¬ 
tions, and that the lengthy statement was partially an at¬ 
tempt to remove those doubts and to justify his idea that 
the invention was not a meritorious one. 

Before considering the grounds of rejection, a brief ex¬ 
planation of the references should be of value. 


i 
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The patent to Anschiitz-Kaempfe No. 1,092,816 is perhaps 
relied on by the Examiner more than the other patents cited. 
This patent discloses a master and sub-compass arrange¬ 
ment. Both the master (“mother”) compass and the sub¬ 
compass (“daughter”) are provided with the usual mar¬ 
iner’s compass card. A follow-up motor transmits to the 
sub-compass compass card every movement of the compass 
card of the master compass. Thus, the compass card of 
the sub-compass reproduces, in effect, the appearance and 
position of the compass card on the master compass. This 
is the type of device admitted by applicant to be old. By 
itself, the patent is harmless. 

The Examiner, however, has cited a great number of 
patents showing different types of devices provided with 
counter mechanisms provided with a plurality of numeral 
wheels. Some of these show it to be old to indicate 
70 the time by means of a plurality of numeral wheels, 
one number from each wheel being viewed from a 
small window. Others show odometers, speedometers and 
like mechanisms, some of which are relied on for their 
showing of resetting mechanisms. The basis of the rejec¬ 
tion is that it does not involve invention to substitute a set 
of numeral wheels for the compass card in the sub-compass 
of Anschutz-Kaempfe. It is contended that, since it has 
been shown to be old in the time keeping art to indicate 
time by figured numeral wheels instead of by the customary 
dial and hand arrangement, there could be no invention in 
making such a substitution. 

The Examiner has also cited the patent to Holmes No. 
1,704,250. The applicant does not wish to detract from 
the invention disclosed therein. The Holmes device is of 
value to a skilled navigator, but it does not disclose or 
anticipate the applicant’s invention. However, the patent 
is dangerous in one respect. Unless carefully understood 
it is liable to be misunderstood. 

Generally speaking, the patent discloses an arrangement 
similar to that disclosed in Anschutz-Kaempfe. It has a 
master compass and a sub-compass and a follow-up motor. 
Both the master compass and the sub-compass are provided 
with the usual compass card. Movements of the compass 
card of the master compass are transmitted to the compass 
card of the sub-compass to reproduce, in effect, the appear¬ 
ance of the master compass card. 
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Thus far, Holmes is similar to Anschutz-Kaempfe, and 
thus far, Holmes fails to anticipate applicant’s idea 

71 of indicating by numeral wheels the angle of the keel 
line of the ship with any predetermined direction. 

Holmes, as have all mariners since Christopher Columbus, 
figures this angle from studying his sub-compass card. 

In addition to the structure described, Holmes has an 
integrating mechanism of a complicated nature. The Ex¬ 
aminer’s statement reads ‘‘ Attention is called particularly 
to Figure 7 of the Holmes patent and to the ted lined por¬ 
tions of the specification, in the copy forwarded herewith”. 
Figure 7 shows a counter-mechanism, the figures on the 
numeral wheels being visible through a small window. The ' 
applicant does not know what the “red lined” portions of 
the specification are, but it is respectfully submitted that 
these figures appearing in the small window do not give 
the degrees, and minutes of deviation from! a set course. 
Figure 7 and the other figures show it is old to indicate 
the results of an integrating machine by figured numeral 
wheels. Other than that they are of no value. To do this 
in integrating machines has been old for some time. 

The applicant directs the attention of this Honorable 
Board to Figures 5 and 6 of the Holmes patent. These 
figures disclose the integrating mechanism attached to the 
sub-compass arrangement. The reference numeral 65 indi¬ 
cates the compass card for the sub-compass. This com¬ 
pass card is moved by a follow-up motor controlled by the 
movement of the master compass card. 

A cruciform yoke 69 is adapted to travel on a horizontal 
track 71. The lower portion of this yoke carries an inte¬ 
grating wheel 72 whose shaft 73 is connected to drive 

72 counters 74 and 75. An integrating! disk 76 is po¬ 
sitioned to contact with the integrating wheel 72. 

The integrating disk 76 is driven at a constant speed. 
Normally the integrating wheel 72 bears directly against 
the exact center of the integrating disk 76 and will there¬ 
fore remain stationary. 

Movement of the sub-compass card 65 will, because of 
yoke pin 68, move the yoke 69 one way or the other. This 
movement, of course, also moves the integrating wheel 72 
which, since it is no longer in the center of integrating disk 
76, is caused to rotate at a speed resulting in the registra- 
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tion by a counter of a figure representing the sine of the 
angle of travel, multiplied by the time in hours that coun¬ 
ter-driving shaft 73 has rotated. This figure will continue 
to increase so long as the ship is travelling away from its 
set path. After one hour of operation, assuming a devia¬ 
tion of 1°, the register will show 0.0174, which is the sine 
of the angle of 1°. 

To learn the distance from the set path, this may be 
multiplied by the number of nautical miles travelled dur¬ 
ing the hour. 

The sub-compass arrangement is provided with a second 
compass card 65a and a yoke, etc., similar to the apparatus 
just described. This operates at 90° thereto, and its 
counter after one hour will give the cosine of the angle of 
1° which is 0.9998. If the ship travelled one nautical mile, 
it will have made good a distance of .9998 of a nautical 
mile as measured in a direction parallel to its set path. 

With this information furnished partly by these 
73 two integrators, it is possible to figure out the lati¬ 
tude and longitude (see page 5, lines 36-130 of 
Holmes). 

The Examiner has stated that Holmes’ device is capable 
of doing something applicant’s device cannot accomplish. 
That is entirely beyond the point. The point is —does 
Holmes do what applicant does? The answer emphatically 
is no. 

The applicant provides a counter mechanism which is 
actuated by a follow-up motor controlled by a master com¬ 
pass to indicate numerically the angle of the keel line of 
the ship with any predetermined path. This is in prefer¬ 
ence to figuring this data from the customary sub-com¬ 
pass card. 

Holmes still uses a sub-compass card. He does not use 
figured numeral wheels for this purpose. Holmes adds 
an integrating device provided with counters of that type. 
These counters are not turned by the follow-up motor but 
by a constantly driven integrating disk. 

Holmes does not give in degrees and fractions thereof 
the angle of the keel line with a predetermined direction. 
One of his counters gives the sine of an angle and the other 
gives the consine. 

Of course, Holmes’ arrangement being for a different 
purpose entirely needs no resetting means. 
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The Question of Invention. 

It is again pointed out that up to the time of applicant’s 
invention, the angle of deviation was figured from a com¬ 
pass card. It has been shown that even Holmes did 

74 not have the creative imagination, the foresight, or 
the fortitude to step from the grooved and beaten 

path, to get away from the sub-compass card; and to give 
the angle of the keel line and a predetermined direction in 
the form of a numerical figure representing degrees and 
minutes and fractions thereof. j 

It has further been pointed out how Holmes’ arrange¬ 
ment actually differs materially in purpose and operation 
from applicant’s invention as shown and claimed. 

It remains to discuss the question of inyention. The 
Examiner has said, taking Anschutz-Kaempfe as a basis, 
that to substitute the numeral wheels shown iii an odometer 
patent or in other patents cited for the sub-compass card 
of Anschutz-Kaempfe would be only the obvious thing to 
do and, therefore, could not involve invention. 

It is not thought that the Examiner intended to place 
this case within the doctrine of the substitution of equiva¬ 
lents for, obviously, the sub-compass card and the numeral 
wheels do not accomplish the same thing iri substantially 
the same way. The question is merely whether the change 
applicant has made amounts to invention. I 

The applicant respectfully refers to the case of H. C. 
White Co. v. Morton S. Converse & Son Co. et al., No. 327, 
October Term 1926, Circuit Court of Appeals, Second Cir¬ 
cuit, a suit based on the patent for the well known Kiddie 
car. In that case, the Hon. Learned Hand, Circuit Judge, 
says: j 

“Again and again ad nauseum , Courts liave been fond 
of saying that it is the obvious, when discovered and put 
to use, that most often proves invention. In such 

75 matters we look rather to history thaii to our powers 
of divination, if history is at hand. Kirsch vs. 

Gould, C) Fed. (2) 793; (C. C. A. 2). Children have not 
changed, and would have liked as well to push about astride 
a little tricycle, 200 years ago as today. The means have 
been also always at hand. The end and the means having 
therefore been for long available, this ihventor merely 
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thought to unite them by fortunate insight, which has there¬ 
tofore escaped the imagination of others. We see in this an 
invention just because being so simple, it had not occurred 
to any one before. The fact that the changes were so 
slight is quite irrelevant so long as they were essential to 
the purpose, as they were.” 

So in the case now before this Honorable Board “We 
look rather to history than to our powers of divination”. 
And what do we see? We see Columbus, Magellan, and 
other early explorers and navigators, some five centuries 
ago, reading their compass cards and figuring out their 
angle of deviation. We see present day navigators doing 
the same thing. 

On the other hand figured numeral wheels in indicators 
have probably been known several hundred years at least. 

Since the first compass card was placed on board a ship, 
it has always required a certain skill to correctly read the 
indication given by the hand on the scale, particularly if 
fractions between successive marks on the scale are to be 
estimated. A device which would render the task of read¬ 
ing the angle of deviation in degrees and fractions thereof 
easy and sure, would have always been gratefully wel¬ 
comed by mariners. 

The “end and the means having therefore been for long 
available” Otto, the present applicant, “thought to unite 
them by a fortunate insight, which had theretofore 
76 escaped the imagination of others”. It is respect¬ 
fully submitted that the applicant in so doing has 
created a worthv and meritorious invention. 

Five hundred years or more the compass card has been 
used. As important as any device is to the mariner which 
will give a quick and very accurate reading in degrees and 
fractions thereof of the angle of deviation from a prede¬ 
termined course, the applicant is the first to produce a 
device of this character. Still the Examiner has said it 
was obvious. Analytic inspection is always easier than 
creative thought. “Knowledge after the event is always 
easy”. 

We have looked into past history. Let us now examine 
recent history. Immediately upon its introduction to the 
navigation world, the present invention was acclaimed as 
a great forward step. Its great value was recognized im- 
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mediately by the leaders of the marine world. It has 
already been mentioned that the invention is in nse on the 
record breaking trans-Atlantic liners, the “Bremen” and 
the “Europa”. The captains of those ships have praised 
it for its accuracy and have hailed it as a great inventive 
step. The file of this application includes a copy of a letter 
from Captain John Muller stating that the invention had 
been placed on these ships with very good results. He 
states that those interested in shipping find this innovation 
not only worthy, but novel. This letter is of value as it 
shows the high regard which leaders of the industry have 
for the invention. 

Can it be truthfully said that to produce such a device 
did not involve invention? Can it be said that the applicant 
has done onlv the obvious? If such an ingenious 
77 improvement in the art were so obvious, why was it 
not thought of before? If it were ae apparent as 
the Examiner believes, why was its great value, its ingeni¬ 
ous nature, recognized immediatelv bv men undoubtedlv 
leaders in the field? If these were the facts, why was it 
immediatelv acclaimed as an invention of the highest order 
and placed on vessels which have broken the trails-Atlantic 
records ? j 

The marine navigation world has not been asleep. The 
commercial importance of passenger and freight transpor¬ 
tation, the keen competition between great shipping lines, 
have sharpened the senses of the competing builders and 
owners. Each concern has endeavored to! “out-do” the 
other. Each has supplied its vessels with the finest equip¬ 
ment available, the best engines, and instruments, which 
stamp them as the world’s finest, the quintessence of 
safety, speed and luxury in ocean travel. Can it be truth¬ 
fully said that an industry in which competition is so keen, 
which is so alive and vigorous, has not been cognizant of 
the needs of the field? Can it be said that the brains of 
the industry were not only willing, but anxious, to sieze 
upon anything so valuable, if it were but dbvious? 

It is urgently submitted that in spite of the fact that the 
Examiner has branded this improvement as obvious, appli¬ 
cant has made a patentable invention—an invention of true 
merit—an invention worthy of patent protection. 
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In conclusion, the words of the Supreme Court of the 
United States in the case of Diamond Rubber Co. vs. Con¬ 
solidated Tire Co. 220 U. S. 528-534 , are appropos: 

78 4 4 Knowledge after the event is always easy and 

problems once solved present no difficulties, indeed, 
may be represented as never having had any, and expert 
witnesses may be brought forward to show that the new 
thing which seems to have eluded the search of the world, 
was always ready at hand and easy to be seen by merely a 
skillful attention. But the law has other tests of the inven¬ 
tion than subtile conjectures of what might have been seen 
and yet was not. It regards a change as evidence of novelty, 
the acceptance and utility of the change as a further evi¬ 
dence, even as demonstration.’’ 

If the facts of the present case do not fall within this 
language of the Supreme Court, no case does. 

Conclusion. 

In conclusion it hardly seems necessary to call this Hon¬ 
orable Board’s attention to cases holding that any doubt on 
the question of patentability should be resolved in favor of 
the applicant. As the Court of Appeals of the District of 
Columbia has said (45 App. D. C.): 

“If we were doubtful, we would be compelled to resolve 
the doubt in favor of the inventor, and award a patent. It 
is easy to dispose of a case where the issue of invention is 
close by holding that the advances over the prior art con¬ 
stitute a mere mechanical change apparent to those skilled 
in the art. But in the absence of proof to support this con¬ 
clusion, and where the question of patentability is close, the 
doubt should be resolved in favor of the applicant.” 

In this case there should be no doubt that applicant has 
made an invention. History, past and present, presents 
evidence that applicant’s invention was not obvious, and 
is meritorious. 

In view of the above discussion, it is respectfully urged 
that the decision of the Principal Examiner be reversed. 
Respectfully submitted, 

CONWAY P. COE, 

Attorney. 

Washington, D. C., October 5,1931. 
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79 [Stamp:] TJ. S. Patent Office, Board bf Appeals, 
Oct. 20, 1931, Mailed. j 

Appeal No. 1773, Paper No. 12. St. j 

i 

Hearing: October 5, 1931. j 

Decision. j 

i 
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In the United States Patent Office. I 
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Appeal No. 1773. 


Ex parte Wolfgang Otto. 

Application for Patent. Filed August 17, 1929. Serial No. 
386,637. Course Indicator for Reproducing the Indica¬ 
tion of a Gyro-Compass. j 

Mr. Conway P. Coe for applicant. 


This is an appeal from the examiner’s action!finally reject¬ 
ing claims 1 to 5. 

Claims 1 and 4 are reproduced as illustrative of the mat¬ 
ter involved: 


1. A gyro-compass controlled course indicator for indi¬ 
cating in numerals the degree of the angle of the line of travel 
with any given direction, comprising the combination with a 
gyro-compass-controlled follow-up motor of a bounter driven 
by said motor and including a plurality of interconnected 
numbering elements each provided with a set of numerals 
and movable to select for exhibition a single! numeral from 
each set, the selected numerals constituting a figure rep¬ 
resenting the angle of the line of travel with a given direc¬ 
tion. 

4. A gyro-compass controlled course indicator for indi¬ 
cating in numerals the degree of the angle of the line of 
travel with any given direction, comprising in com- 
80 bination a gyro-compass-controlled follow-up motor, 
a handle, a counter including a plurality of intercon¬ 
nected numbering wheels arranged in juxtaposition, each 
provided with a set of numerals and movable to select for 
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exhibition a single numeral from each set, and means to 
selectively clutch said counter to said follow-up motor or to 
said handle. 

The references relied on by the examiner are: 

Yeeder, Re. 15,662, July 24, 1923, 

Phillips, 329,078, Oct. 27, 1885, 

Townsley, 452,402, May 19,1891, 

Littell, 506,647, Oct. 10, 1893, 

Moss, 531,207, Dec. 18, 1894, 

Ruff, 543,269, July 23, 1895, 

Marlatt, 822,144, May 29, 1906, 

Greenwald, 1,036,485, Aug. 20, 1912, 

Bentley, 1,086,268, Feb. 3, 1914, 

Anschutz-Kaempfe, 1,092,816, Apr. 14, 1914, 

Maury, 1,491,777, Apr. 22, 1924, 

Holmes, 1,702,403, Feb. 19, 1929, 

Holmes, 1,704,250, Mar. 5, 1929, 

Dinsmore, 1,727,815, Sept. 10, 1929. 

The claims relate to compass controlled course indicators 
the controlling or master compass being of the gyroscopic 
type. The indicator includes a follow-up motor operating- 
in direct or proportional synchronism with the master com¬ 
pass. The follow-up motor drives through a bevel gear 
train and a clutch, a series of number wheels so connected 
as to set up numerically an indication corresponding to the 
angular deviation of the ship on which the master compass 
is carried from a predetermined course. The clutch above 
mentioned is provided with manual releasing means which 
may also be utilized to give the number wheels any desired 
setting, the preferred setting being zero when the ship has 
been put on its course. When so set deviations from the 
course will be translated to the indicator where numbers 
will be displayed from, which deviations from the course 
may be directly read in terms of degrees and tenths 
81 of a degree. 

The Holmes patent No. 1,704,250 discloses a re¬ 
peater compass controlled by a master compass of the mag¬ 
netic type. Deviation is indicated at the repeater compass 
by a dial and pointer corresponding to that of the master 
compass. Movement of the repeater compass dial is also 
utilized to shift the friction drive wheels of counting mech¬ 
anisms across friction driving discs which are in turn driven 
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by clockwork. The friction gearing control mechanism and 
numbering wheels are so coordinated that deviation from 
the true course of one hour’s duration sets up in the count¬ 
ing mechanism a number which may be either; the sine or 
the cosine of the angle of deviation depending on whether 
the dial-controlled friction wheel is at the axis df its driving 
disc when the ship is on its true course and is moved from if 
by deviations or is spaced from the axis when the ship is on 
its true course and is moved towards it by deviations. There 
are two discs and two sets of counting wheels, one normally 
off center and the other normally on. The counting mecha¬ 
nism of the Holmes patent would not be capable of giving 
direct deviation readings visible at all times though 
deviation could be computed if time were taken into 
consideration. i 


As above stated, Holmes provides for a direct dial read¬ 
ing and we see nothing inventive in providing an adjustable 
dial or pointer so that when the ship is put omits course the 
reading may be set to zero. The counting means may be 
so set by adjusting yokes 66, 66 a . 

82 We regard the dial and pointer 65, 96 of Holmes 
the full equivalent of the display mean£ claimed. As 
pointed out by the examiner wheels that will set up nnmbers 
corresponding to shaft movements are well'recognized as 
equivalents of a dial and pointer in the tinie-keeping art. 
Phillips, Greenwald and Bentley are cited! to show this 
equivalency. Phillips is considered especially pertinent as 
it shows both a dial and pointer and number wheels. 

Claims 1, 2, and 3 involve no more than the substitution 
of interconnected number wheels such as shown in Phillips 
for instance, for the dial and pointer mechanism of Holmes. 
The claims are limited to gyrocompass control but it seems 
obvious that so far as the general combination is concerned 
it is not material whether the master compass be of the 
gyro type or the magnetic type. Anschutz-Kaempfe shows 
it old to associate a sub-compass or course indicator with 
a master compass of the gyro type. The substitution of a 
gyro control or master compass such as used by Anschutz- 
Kaempfe for Holmes’ magnetic compass is in our opinion a 
matter of mechanical skill. We think it also well within 
the province of a skilled mechanic to substitute for the dial 
and pointer employed in the Anschutz-Khempfe combina- 
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tion a number wheel combination capable of displaying 
equivalent information in numerical form. 

The examiner has cited numerous references from the 
register art which show zero setting mechanism. We be¬ 
lieve the broad conception of the use of zero setting 

83 mechanism in a counter intended for a specific pur¬ 
pose is not inventive. 

Claims 4 and 5 include a handle and specify means for 
selectively clutching the counter to the follow-up mechanism 
or to the handle. The claims appear somewhat misleading 
if not inaccurate as the handle is the means by which un¬ 
clutching of the follow-up mechanism from the counter is 
effected and is itself always clutched to the counter mecha- 
nism unless entirely disassociated from the mechanism. 

The Dinsmore patent is typical of the art cited by the 
examiner with respect to the zero-setting phase of claims 
4 and 5. This patent shows a handle and a clutch controlled 
thereby for uncoupling the normal number wheel drive, the 
handle beiug' at the same time connectable to the number 
wheels for zero-setting purposes. A counter such as Dins¬ 
more shows connected to shaft / of Anschutz-Kaempfe 
through gearing of a proper ratio to give one rotation to the 
right-hand number wheel for each degree of movement of 
the master compass would fully meet claims 1 to 4. 

Claim 5 calls for numbering wheels movable in either 
direction. Presumably numbering mechanism so movable 
is well known or presents no problem as appellant has not 
taken the trouble to show or describe details of the transfer 
mechanism. 

As many of the references are used alternatively and are 
thus cumulative, we find it unnecessary to discuss 

84 them all specifically. 

We have carefully considered the arguments pre¬ 
sented in appellant’s behalf but find ourselves in full ac¬ 
cord with the position taken by the examiner. His decision 
is therefore affirmed. 

F. M. HOPKINS, 

Assistant Commissioner, 
EUGENE LANDERS, 

Examiner-in-C liief, 

P. P. PIERCE, 

Examiner-in-Chief, 

Board of Appeals. 


October 20, 1931. 
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Department of Commerce, United States Patent Office, 

Washington. I 

* j 

Address only the Commissioner of Patents, Washington, 
D. C. 

JRS. j 

Ex Parte Wolfgang Otto. Serial No. 386,637. Filed August 
17, 1929. Course Indicator for Reproduction the Indica¬ 
tion of a Gyro-Compass. 

Notice of Suit under Section 4915 R, S . 

A suit in Equity under Section 4915 R. S., entitled Wolf¬ 
gang Otto, Plaintiff, vs. Thomas E. Robertson, Commis¬ 
sioner of Patents, Defendant, Equity No. 54,059, involving 
this application, was filed on February 25,, 1932, in the 
Supreme Court of the District of Columbia. 

T. A. HOSTETLER, 

Solicitor. 

86 421. | 
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Reissued July 24, 1923. Re. 15,662 


UNITED STATES PATENT OFFICE. 


CURTIS HUSSEY VFJEDER, OF HARTFORD, CONNECTICUT, ASSIGNOR TO THE VEEDER 
MANUFACTURING COMPANY, OF HARTFORD, CONNECTICUT, A CORPORATION OF 
CONNECTICUT. 

OPERATING DEVICE FOR VOTING-MACHINE REGISTERS, ETC. 

t 

Original No. 1,342,476, dated June 8, 1920, Serial No. ! 332,580, filed October 23, 1919. Application lor 

reissue filed September 12, 1922. Serial No. 587,861. 

ToaU whom it may concern: main permanently in position and while 

Be it known that I, Gunns Hussey Vee- normally in operating connection with the 
der, a citizen of the United States, residing driving gear of the register, is disconnected 
in the city of Hartford, in the State of Con- therefrom by the introduction from the rear 65 
6 necticut, have invented certain new and use- face of the machine of a suitable implement, 
ful Improvements in Operating Devices for by means of which the re-setting of the reg- 
Voting-Machine Registers, Etc., of which ister can be effected readily and quickly, 
the following is a specification, reference Furthermore, there is provided an indica- 
being had to the accompanying drawing, tor device which indicates at the front of the 60 
10 forming a part hereof. machine whether the voters’ operating de- 

In a voting machine there is a register or vice or knob is operatively connected with 
counting device for each candidate and each the register. The invention will be more 
question submitted and all of the registers fully explained hereinafter with reference 
or counting devices must be set to zero after to the accompanying drawings in which it is 65 
16 each election in order that the machine may illustrated and in which— 

be in readiness for the next election. As Figure 1 is a view partly in vertical sec- 
there are usually many such registers to be tion and partly in elevation of a portion of 
set to zero and as it is impracticable, because a voting machine including the register, the 
of the interlocking devices which prevent operating device and the intermediate mech- 70 
20 the free manipulation of the voters’ oper- anism. 

ating device, to use the voters’ operating Figure 2 is a view of the same in eleva- 
device for the purpose of setting the register tion, as seen from the right hand in Fig- 
to zero, it is usually necessary to disconnect ure 1. 

the voters’ operating device from the register Figure 3 is a partial view similar to Fig- 75 
25 and thereafter to effect the re-setting of the ure 1, but showing in operating position an 
register to zero by direct rotation of the implement by which the voters* operating 
number wheels by the application of the fin- device or knob is disconnected from the reg-' 
gers thereto. This operation of re-setting, as ister and by which the register can be actu- 
usually performed, requires a great deal of ated in the re-setting operation. 80 

30 time. Furthermore, the construction of the Figure 4 is a view similar to Figure 3 
operating and disconnecting devices has from a point of view at right angles to that 
been such that some of the parts are too of Figure 3. 

light and weak to withstand repeated use Figures 5 and 6 are detail views, in ele- 
satisfactorily and that . the disconnected vation and on a larger scale, of one of the 85 
M gears do not always return to proper en- number wheels, with its transmitting gears, 
gagement, with the result that the voting and of the transmitting pinion, 
machine does not'always operate accurately The register or counting device with 
and that the gears are frequently broken, which the improved operating mechanism is 
The object of tnis invention is so to improve to be used may be of any usual or suitable 90 
46 the operating and disconnecting devices as construction. As shown in the drawings, it 
to permit a more rugged construction to be comprises a series of number wheels a, 
used, to permit the re-setting of each reg- mounted upon a fixed shaft <i' and driven 
ister to zero to be effected rapidly, and to in the usual manner by a pinion a 2 and 
cause the failure of the disconnected parts transferring devices a z and a 4 , all mounted 95 
46 to return to proper position and engage- on a fixed shaft or spindle a 5 . The gear a* 
ment to be indicated at the front of the ma- of each number wheel of lower denomina* 
chine so that the inspector may know, be- tion meshes with the toothed wheel a* of the 
fore the voting is commenced, whether the transmission pinion and the mutilated or 
..machine is completely ready for use. In ac- single toothed member a 4 of the transmis- 100 
•6 cordance with the invention, the voters’op- sion pinion in turn co-operates with the 
erating device or knob is permitted to re- mutilated member a 7 of the number wheel 
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of next higher denomination, so that as each 
number wheel of lower denomination com¬ 
pletes a rotation, the number wheel of the 
next higher denomination is advanced 
» through one space. Such register or count¬ 
ing device is suitably supported within the 
front or voters’ side of the voting machine 
and is accessible only from the rear for the 
purpose of permitting the record to be taken 
10 off and of permitting the register to be re¬ 
set to zero in readiness for a subsequent elec¬ 
tion. As shown, the register or counting de¬ 
vice has its two shafts af and mounted 
in the side walls & of a channel bar or open 
10 casing, the front wall of which lies 
against a plate c which forms the front or 
voters’ wall of the voting machine. A driv¬ 
ing gear d , provided with a slotted driving 
aperture, as at d', has a bearing in the plate 
20 y and is held in place by a bracket d\ be¬ 
ing accessible for engagement by the voting 
knob from the front and by a re-setting im¬ 
plement from the rear. Motion is transmit¬ 
ted from the driving gear d to the pinion 
*5 d 1 of the register by gearing suited to the 
locking of the register. As snown, the gear 
d meshes with a pinion d 8 which is mounted 
on a spindle d 4 secured to the plate d' and 
has formed therewith a bevel gear 5 which 
80 meshes with a bevel gear d* mounted on the 
shaft or spindle a 5 and having the pinion 
d 2 of the register secured thereto. The vot¬ 
ers’ knob or driver e , by which the register 
is actuated, has a shank e' which is mount- 
55 ed in the front wall c and in a bar c' and is 
provided as usual with a star wheel e* for 
co-operation with the usual locking device 
(not shown) by which the knob is limited 
to a single movement for each voter. 

40 In order to permit the re-setting of the 
register from the rear of the voting ma¬ 
chine, it is necessary to disconnect the voters’ 
knob or driver from the register, so that the 
re-setting of the register shall not be inter- 
45 fered with by the locking device which co¬ 
operates with die knob. It has been usual 
to effect such disconnection by separating 
two of the gears of the train of gearing be¬ 
tween the knob and the register. This in- 
60 creases the cost of construction, reduces the 
certainty of operation and sometimes re¬ 
sults in breakage of parts, through the fail¬ 
ure of the separated gears to be brought 

-i n to m e sh prope rt y after the re-setting has 

M been effected. Moreover, it makes the oper¬ 
ation of re-setting slow and troublesome. 
In accordance with the present invention, 
however, the voters’ knob is provided with 
a driving member e* which is mounted 
60 yieldingly in the shank of the knob, so that, 
although it normally engages the driving 
gear a, as shown in Figure 1, it can be 
thrust out of such engagement by the intro¬ 
duction from the rear of a re-setting imple- 
8| ment indicated at /. The driving member e* 


is mounted in a slot e 4 formed in the inner 
end of the shank e' of the knob and is itself 
slotted, as at e 5 , to receive a pin e* which 
retains the driving member in place and 
limits its movement. The driving member 70 
is pressed forward by a spring e 7 which is 
mounted in the bore of the shank e' and is 
held in place by a screw plug indicated by 
broken lines at e 8 . 

Normally, the driving member e 3 is in 75 
driving engagement with the driving gear d 
and the operation of the knob e by the voter 
effects a forward movement of the register. 
When, however, the vote has been completed 
and the record taken and it is desired to re¬ 
set all of the registers of the voting machine 
to zero, the voting machine is opened at the 
rear and the proper official introduces an 
implement / into each driving gear d in 
succession and rotates the gear so as to cause 
all of the number wheels of the register to 
be re-set to zero. For convenience and rapid 
operation the re-setting implement may be 
held and driven by an ordinary small geared 
hand-drill. It will be understood that when 
the driving member e 8 has been thrust back 
by the introduction of the re-setting imple¬ 
ment, its movement is limited and the re¬ 
setting implement rotates against the end 
of the driving member without entering the ® 5 
slot in the shank of the voters’ knob, so that 
the knob is undisturbed during the re-set¬ 
ting operation. 

In order that any possible failure of the 
driving member to engage properly the 100 
driving gear, after the re-setting operation 
has been completed, may be indicated and 
the knob rotated sufficiently to bring about 
such engagement, the driving member e 8 is 
provided with an indicating device, such as 
the pin g , which is mounted in the bore of 
the shank e 1 and in a central bore of the 
screw plug e 8 , so that, when the driving 
member e 8 is out of engagement with the 
driving gear d, the end of the pin g will be 110 
projected beyond the knob, as shown in Fig¬ 
ures 3 and 4, thereby indicating to the in¬ 
spector or other official the fact that the 
driving member is not properly engaged 
with the driving gear. * 115 

It will be understood that various changes 
in details of construction may be made to 
suit different conditions of use. 

-i claim as m y invention : 

1. The combination with a register, and 120 
gearing for operating the same, including a 
gear having a driving aperture, of an oper¬ 
ating knob supported in fixed position and 
a spring pressed driving member carried b 
the knob and normally m engagement wit! 
the driving aperture of said gear and mov¬ 
able out of such engagement by an imple¬ 
ment introduced from the opposite side of 
the driving gear. 

2. The combination with a register, and 1,0 
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gearing for operating the same, including a ment introduced from the opposite side of 
gear having a driving aperture, of an oper- the gear, and an indicator pin in operative 
ating knob supported in fixed position, a connection with the driving member. 
spring pressed driving member carried by This specification signed this 2 day of 
0 the knob and normally in engagement with September, 1922. ’ 
the driving aperture of said gear and mov- _ 

able out of such engagement by an imple- CURTIS HUSSEY VEEDER. 
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Application filed February 19, 1885. Serial No. 156,346. (No model.) 


To all whom it may concern: 

Be it known that I, Henry L. Phillips, of 
the city, county, and State of New Yhrk, have 
invented a new and useful Improvement in 
5 Clocks; and I do hereby declare that the fol¬ 
lowing* is a full and exact description thereof, 
reference being had to the accompanying draw¬ 
ings, and to the letters of reference marked 
thereon, making a part of this specification, 
io My invention relates more especially to that 
class of clocks in which a moving dial is em¬ 
ployed,and has for its object a convenient con¬ 
st ruction and arrangement of the dials, where¬ 
by the hour and minutes marked uponthe dials 
15 may be read off upon the periphery of the 
case as well as upon the lace of the clock 
through openings therein. 

Itconsistsinthecoinbination,in a clock,with 
each other and with a face-plate perforated to 
20 permit portions of both to be seen through it, 
of two superimposed dials mounted parallel 
with the face, the one carried by the main ar¬ 
bor or spindle of the clock to indicate min¬ 
utes, and the other actuated intermittently by 
25 the movement of said spindle, once at each 
revolution thereof, to indicate the hours, (12 
or24,) and of concentric flanges projecting in¬ 
wardly, one from the edge of each dial, and 
whose peripheries are divided and marked to 
30 indicate, respectively, the hours and minutes 
through openings in the periphery of the clock- 
ease. 

In the accompanying drawings, Figure 1 is 
a front elevation of a clock fitted with myim- 
35 proved revolving dials, portions of the face 
and dials beneath being broken away; Fig. 
2, a diametric section in line x x of Fig. 1, the 
movements of the clock not being shown; 
Fig. 3, a side elevation of a similar clock, on 
40 a reduced scale, showing the openings for the 
time at one side; and Fig. 4, an elevation of 
the face of the clock with the dials constructed 
and arranged in simplest form without an 
auxiliary minute-hand; Fig. 5, a transverse sec- 
45 tion in line y y of Fig. 2, illustrating the mech¬ 
anism for imparting an intermittent movement 
to the hour-dial. 

A represents the minute-dial, and B the 
hour-dial, of a clock, which is designed to in- 
50 dicate the hours, consecutively, from one to 
twenty-four. The minute-dial is mounted 


upon the main arbor or spindle E of the 
clock-movement, to rotate once in an hour, 
parallel with the clock-face and immediate¬ 
ly back of it. The hour-dial B is mounted 55 
upon a tubular spindle, b, encircling the 
spindle E, to turn loosely thereon, and re¬ 
volves parallel with the minute-dial A back 
of it and in close proximity thereto. Its face 
is divided into twenty-four points, which are 6c 
marked, respectively, with the figures or nu¬ 
merals from 1 to 24. The hour-dial is made 
to move intermittently one twenty-fourth 
part of a revolution at each complete revo¬ 
lution of the minute-dial by means of a 65 
weighted or spring - actuated pawl, G, piv¬ 
oted to the frame of the clock to drop upon a 
ratchet-wheel, H, (see Fig. l,)of twenty-four 
teeth made fast to the inner end of the tubu¬ 
lar spindle b. 70 

A spring, J, is made to rest upon and bear 
successively against the extreme end or points 
of each of its teeth with a pressure which, be¬ 
ing exerted upon the end only of the inclined 
tooth, has a tendency to carry it forward and 75 
to produce thereby a slight rotation of the 
wheel toward the pawl when the pawl is lifted 
clear of the teeth. 

A cam-wheel, L, whose extreme diameter 
is slightly greater than that of the ratchet- 80 
wheel H, is secured upon the spindle E of the 
minute-dial to rotate with it in close proxim¬ 
ity to the ratchet-wheel, so that the pawl G 
may rest upon its periphery. The periphery 
of the cam is cut to change abruptly at y from 85 
its extreme to its least diameter, so that the 
pawl, which is gradually lifted as it rides upon 
the cam out of engagement with the ratchet- 
wheel, (see Fig. 5,) suddenly drops 'thereon 
when it reaches the point y. The disengage- 90 
ment of the pawl from the ratchet occurs some¬ 
what before it is allowed to drop, and in this 
interval the action of the spring J throws the 
ratchet forward far euough so that when the 
pawl drops it will strike the outer edge of the 95 
next tooth, (see Fig. 1,) and, bearing upon its 
inclined surface, will thereby cause the ratchet- 
wheel to revolve a distance measured by the 
length of the tooth, or until the pawl G reaches 
the extreme inner end of the notch between the iov> 
teeth. 

A series of segmental openings, m m, (see 
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Fig. 1 ,) are cut out of the face of the minute- 
dial A, to form a circle immediately over the 
series of numerals indicating the hours upon 
the underlying hour-dial B, so that the latter 
5 may be seen through the face of the minute- 
dial, and apertures n n are formed in the face¬ 
plate C of the clock, through which the ordi¬ 
nals indicating the hours on the dial Band the 
minutes on the dial A may be clearly seen, as 
io shown in Fig. 1. 

The spindle E may be fitted with a minute- 
hand, F, which, by the rotation of the spindle 
actuated by the clock-work,is carried contin¬ 
uously over the face of the clock, to indicate 
15 in the customary manner the minutes upon a 
scale on the margin of the face. I contem¬ 
plate omitting this minute-hand in the simpler 
forms of clocks. 

The rim of each dial is formed with an inward- 
20 ly-projecting flange, the flange r of the hour- 
dial B being made so much wider than the 
flange s of the minute-dial as that the periph¬ 
ery of the former may be seen beyond the lat¬ 
ter in a side view thereof, and the figures on 
25 the peripheries-of both dials may be seen side 
by side through two apertures, r' s ', cut in the 
side or the top of the outer case, C, of the clock, 
as shown in Figs. 2 and 3. 

The dials A and B may be constructed sim- 
30 ply as thin plates or disks, revolving in man¬ 
ner as described, the one over the other,under 
a clock-face having suitable index-openings, 
n , therein, (see Fig. 4,) in which case the ne¬ 
cessity of cutting the segmental openings 
35 through the outer mint ie-dial to disclose the 
numbers on the underlying hour-dial is avoid¬ 
ed, the minute-dial being made of so much 
smaller diameterthan the hour-dial as that the 


rim of the latter,bearing the hour-figures, may 
project and disclose said figures beyond it, (see 40 
Fig. 4 ,) or with the same arrangement of dials 
the figures may appear at the top of the clock 
with the hour above the minutes, or at the 
bottom of the clock with the minutes above 
the hour. 45 

The movements of the clock withi n the inner 
case, D, (see Fig. 2 ,) are not shown in the draw¬ 
ings, and, being constructed in the customary 
manner well kuown to the art, do not need 
herein to be particularly described or illus- 50 
trated. 

The hour-dial may be subdivided into twelve 
parts and rotate once in twelve hours, with 
twelve intermittent movements, to indicate the 
ordinary division of time,instead of thetwen- 55 
ty-four-hour system above described. 

I claim as my invention— 

The combination,in a clock having a perfo¬ 
rated case, with two revolving disks or dials 
actuated by its movements, the one to make 60 
an intermittent movement at each complete 
revolution of the other, of concentric flanges 
projecting, respectively, from the rim of each 
disk, the outer flange being wider than the 
inner, so that each shall be separately visible 65 
through an opening in the case to disclose the 
figures marked on its periphery, substantially 
in the manner and for the purpose herein set 
forth. 

In testimony whereof I have signed my name 70 
to this specification in the presence of two sub¬ 
scribing witnesses. 

HENRY L. PHILLIPS. 

Witnesses: 

P. Elbert Nostrand, 

A. B Moore. 
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United States Patent Office. 


JAMES L. TOWNSLEY, OF CHICAGO, ILLINOIS, ASSIGNOR, BY DIRECT AND 
MESNE ASSIGNMENTS, TO THE KENWOOD MANUFACTURING COMPANY, 
OF SAME PLACE. 

CASH REGISTER AND INDICATOR. 


SPECIFICATION forming part of Letters Patent No. 452,402, dated May 19,1891. 
Application filed March 25, 1889. Serial Mo. 304,638. (No model.) 


To all whom it may concern: 

Be it known that I, James L. Townsley, a 
citizen of the United States, residing at Chi¬ 
cago, in the county of Cook and State of Illi- 
5 nois, have invented certain new and useful 
Improvements in Cash Registering and Indi¬ 
cating Devices, of which I do declare the fol¬ 
lowing to be a full, clear, and exact descrip¬ 
tion, reference being had to the accompany- 
io ing drawings, forming part of this specifica¬ 
tion. 

My present invention has relation to that 
class of devices adapted to indicate to pur¬ 
chasers the amounts of their purchases and 
15 to register at the same time the amounts re¬ 
ceived by the cashier. An example of this 
type of apparatus is illustrated in Letters 
Patent No. 394 , 891 , granted jointly to me and 
to William C. Niblack, as my assignee, De- 
20 cember IS, 1888 . 

My present invention consists in various 
novel features of construction hereinafter de¬ 
scribed, illustrated in the accompanying draw¬ 
ings, and particularly specified in the claims 
25 at the end of this specification. 

Figure 1 is a plan view, with parts shown in 
horizontal section,of an apparatus embodying 
my invention, parts being broken away for 
better illustration. Fig. 2 is a view partly in 
30 front elevation and partly in vertical longi¬ 
tudinal section. Fig. 3 is a Yiew in vertical 
transverse Section through the inclosing cas¬ 
ing at one side of the plates that, sustain the 
registering and indicating mechanism. Fig. 
35 4 is a view in transverse section on line 4 4 
of Fig. 1. Fig. 5 is an enlarged detail plan 
view of a part of the locking-bar for the in¬ 
dicator-tablets, the tablets being shown in sec : 
tion and the adjacent parts being shown in 
40 plan view. Fig. G is a detail view in hori¬ 
zontal section on line G G of Fig. 3 . Fig. 7 is a 
detail view in rear elevation of the carrying- 
shaft and pinions and a shifting-arm for said 
pinions. Fig. 8 is a detail view in side eleva- 
45 tion of the bell-ringing ratchet-pawl and ad¬ 
jacent parts. Fig. 9 is an enlarged detail 
view in perspective of the pawl for locking 
the movement of the register-wheels. Fig. 
10 is an enlarged detail view in vertical trans- 
50 verse section through the supporting-bar for 


the tablets, the locking-pawl and the portion 
of the tablet-rod being shown in side eleva¬ 
tion. Fig. 11 is a detail perspective view of 
the check-pawl by which-the dropping of a 
key-lever is prevented until its movement is 55 
cpmpleted, the adjacent parts being shown in 
plan. Fig .-12 is a plan view (parts being 
shown in horizontal section) of a form of ap¬ 
paratus provided with mechanism for regis¬ 
tering fractions of a dollar below the value of 60 
five cents. Fig. 13 is a detail perspective 
view of the wheel for registering fractions of 
a dollar below the value of five cents* and of 
the adjacent parts. Fig. 14 is an enlarged 
perspective view from the rear side of the 65 
cents-wheel and the adjacent dollar-wheel and 
the canning mechanism. Fig. 15 is a per¬ 
spective view from the rear side of the regis¬ 
tering-wheels, the carrying-wheels, and the 
adjacent parts. 70 

The inclosing casing A may be of any suit¬ 
able construction—such, for example, as is 
illustrated in my above-mentioned Letters 
Patent—this casing being provided at its up¬ 
per portion with a sight-opening a, through 7.5 
which the indicator-tablets may be exposed 
to view from the front of the machine, and. 
preferably also with a sight - opening a', 
through which the tablets may be seen from 
the back of the machine. This casing is also 80 
shown as provided with a door or cover A', 
which when lifted will permit the inspection 
of the register-wheels within the casing. In 
the front of the casing are formed the usual 
slots or openings a 2 , through which project 85 
the stems of the various key-levers, whereby 
the proper operation of the indicating and 
registering mechansim is effected. 

Beneath the bottom plate A 2 of thpeasingand 
within a suitable compartment formed for the 90 
purpose is preferably held the change drawer 
or till B, the withdrawal of which raay.be ef¬ 
fected either simply by its liandie b or by 
means of a suitable spring IF, placed between 
the back of the drawerand the back plateof the 95 
main casing, in manner well understood in the 
art. Within suitable standards 2 , that rise 
from the bottom plate A 2 of the casing, is held 
the transverse shaft 3 , whereon are journaled 
the hubs c of the key-lovers C. Each of these 100 
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key-lovers C is extended, as sliowu, to a point C has been released and until another key 
adjacent the back of the machine, and is pro- has been depressed. In order to insure the 
vided with a register-arm D, pivotally eon- dropping of the tablet-rod thus lifted when 70 
nected thereto, as at d, and serving to trans- another key has been depressed to cause an- 
5 mit motion from the key-levers to the regis- other tablet to be exposed to view, I provide 
ter-wheels, in a manner to be hereinafter the mechanism next to be described. Through 
stated. The rear ends of the key-levers C an extension/in the locking-bar F passes the 
extend through suitable vertical slots in a releasing-bar F', that is pivoted, as at 14 , (see 75 
back plate 4 , that rises from the bottom Fig. 2 ,) to one of the standards 2 , this releas- 
10 plate A 2 of the casing and extends from side ing-bar extending also through along slot 15 , 
to side of the machine, and this plate 4 is formed in the guide-plate 8, and the end of 
provided at its upper edge with a flange 5 ; this releasing-bar F' is preferably bent, as 
through which extend suitable set-screws C, shown at/, and is beveled, as at IC, so that 80 
that serve to determine with exactness the when the end of the releasing-bar is struck 
15 extent of movement of the key-levers C, these by the correspondingly-beveled striker II in 
set-screws being by preference provided with its upward movement the releasing-bar will 
set-nuts 7 , one on either side of the flange 5 . be forced to move laterally and will cause 
Between the end plates 2 at the sides of the the locking-bar F to slide laterally, carrying 85 
machine extends a guide-plate 8, through with it the pawls 10, until the pawls pass from 
20 which pass the rods or stems e of the indi- beneath the shoulder e 2 of the lifted tablet- 
cator-tablets E, a similar guide-plate 9 , that rod, thereby permitting such tablet-rod to 
extends between the upper portions of the drop until its shoulder e' rests upon the upper 
standards 2 , serving to guide the upper guide-plate 9 . The striker II, by which the 90 
ends of the stems of the indicator-tablets, lateral movement of the releasing-bar F'and 
25 Each of the indicator-tablet rods is shown of the locking-bar F is effected, consists, pref- 
as provided with the lugs or shoulders e' erably, of a vibrating arm pivoted, as at h, 
and e 2 , the lugs e T resting, upon the plate 9 to the inner end of the upper arm i of the 
when the tablet is in depressed position and vibrating frame I, (see Figs. 2 and 3 ,) and 95 
serving to limit the downward movement the beveled upper portion of this striker Ilis 
30 of the tablet-rods. The lug e 2 of each tab- extended inwardly, so that when lifted it will 
let-rod is adapted to contact with the end of contact with and pass by the forwardly-ex- 
its corresponding dog or pawl 10 , that is sus- tended lower end of the releasi ng-bar F'. 
tained upon a pivot-bar 11, extending be- The vibrating frame I extends from side to 100 
tween suitable uprights 12, that rise from the side of the machine and is journaled upon 
35 locking-bar F, these dogs or pawls 10 serving the shaft 3 , that sustains the key-levers C, and 
to temporarily check the downward movement the end plates of this frame are connected 
of the lugs e 2 and the tablet-rods. By pref- by the transverse bottom bar i', that forms 
erence each of the pawls 10 is provided at its part of the frame. This bar i' extends in 105 
end with a shoulder or projection 12 , which rear of the depending arm O' of the key-le- 
40 serves to prevent the pawl from swingingtoo vers C, so that when any one of the levers is 
far in backward direction, the weight of the depressed its arms C' will contact with and 
pawl tending to throw it forward, as seen vibrate the frame I, thereby causing the 
more particularly in Fig. 10 of the drawings, striker II to be lifted until its beveled end no 
The locking-bar F, whereon the pawls 10 are engages the beveled end of the releasing-bar 
45 sustained, rests upon the upper face of the F' and causes this bar to force laterally the 
guide-plate 8, (see Fig. 5 ,) and this locking- locking-bar F and its pawls 10 until these 
bar is held normally drawn toward one end pawls pass from beneath the lugs e 2 and re- 
of the plate 8 by means of a coil-spring 13 , lease any tablet rod or rods held thereby. It 115 
that connects the locking-bar F with the plate is plain that as the locking-bar F is forced 
50 8 or with some other fixed part of the struct- laterally by the relcasing-bar F' against the 
ure. It will be observed that the pawls are tension of the spring 13 this locking-bar will 
provided with extended hubs (see Fig. 5 ) be drawn to the normally-retracted position 
which serve to properly space the pawls upon seen in Fig. 5 as soon as the striker II has t 2c 
the pivot-bar 11 and insure that each pawl passed above the beveled end f 2 of the re- 
55 .shall extend above its corresponding slot in leasing-bar, and this passing of the striker 
the^guide-plate~8^when the-iockrng-bar Fis in II above the end of the rcleasing-bar and the 
its normally-retracted position. retraction of the locking-bar F occurs before 

From the construction of parts as thus for the key-lever has completely lifted the tablet- 125 
defined it will be seen that when a key-lever rod e, so that when the lug or shoulder e 2 of 
60 C has been depressed its rear end will con- the tablet-rod passes through the slot in the 
tact with the bottom of the corresponding guide-plate 8 its appropriate pawl 10 will bo 
tablet-rod e, thereby elevating such rod until in position to engage it and preventthedrop- 
its shoulder e 2 contacts with and rises above ping of the tablet. .130 

the corresponding pawl 10 of the locking-bar, As it is frequently desirable to expose si- 
<>5 and as this pawl 10 will engage with the lug multaneously to the purchaser’s view several 
or shoulder e 2 it will serve to. retain the tab- tablets in order to properly indicate the ex- 
let-rod'in elevated position after the key-lever act amount of the purchase, I provide means 
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whereby the movement of the locking-bar F 
and consequent release of the sustained tab¬ 
let may be temporarily prevented while the 
operation of the desired key-levers is, how- 
5 ever, permitted. To the lower end of the 
striker II is attached the “throw-out” rod M, 
in the enlarged end m of which is formed the 
long slot m', through which passes the shaft 
3, and in front, of the end m of the rod M ex- 
io tends the arm n, that is pivotally sustained 
by the pin 70, that projects from the exten¬ 
sion 71 of the adjacent end plate 2 . The 
arm n is preferably* provided with an angu¬ 
lar extension N, leading through the front of 
15 the inclosing casing, and by preference, also, 
the .extension N is connected by means of a 
bar-key O with a similar extension or arm N', 
pivoted, as at N 2 , to a projection 72 of the 
plate 2 at the opposite side of the machine. 
20 My object in thus providing a bar-key O ex¬ 
tending across the front of the machine for 
effecting the operation of the throw-out rod 
M is to enable this rod to bo more conven¬ 
iently operated than if a single key were at- 
25 tached to the extension or arm N, although 
such last-mentioned construction would be 
clearly within the spirit of the invention, 
which is not designed to be restricted to the 
specific construction of mechanism for pre- 
30 venting temx>orarily the operation of the bar 
that sustains the tablets. From this con¬ 
struction it will be seen that by depressing 
the bar O at the same time that a key is de¬ 
pressed the arm u will force forward the 
35 thrqw-out rod M, thereby causing this rod to 
rock the pivoted striker to such extent that 
as the swinging frame I is lifted the beveled 
end of the striker will not strike or operate 
the releasing-bar F'. 

40 As it is desirable that no tablet should be 
exx>osed to view* until the key-lever 0 has 
completed its movement, I have provided tlie 
mechanism next to.be described, whereby the 
key-lever will be locked against backward 
45 movement until the key has been so com¬ 
pletely depressed as to cause a complete lift¬ 
ing of its tablet and a proper movement of 
the registering-wheels. Upon the inner ends 
of the arms i of the vibrating frame I is piv- 
50 otally sustained a swinging frame Iv, this 
frame being carried by the pivot-rod h 3 on 
which is also journaled the striker II. Upon 
the transverse plate or bar k of this swing¬ 
ing frame K is mounted the sliding pawl 20, 
55 this pawl being preferably provided with one 
or more slots 21 , through which pass the 
screws or studs 22 , that serve to retain the 
pawl in position upon the plate, and from 
this pawl 20 rises a stud 23, against which 
60 bears a spring 24, that has one end fixed, as 
at 25, to the plate or bar k , and serves to 
force the beveled end of the pawl 20 into 
normal engagement with the teeth of the 
rack-bar ratchet-plate 27, that is sustained 
65 by a bar 28, which is bolted, as at 20 , to the 
bottom plate A 2 of the casing. The rear end 
of the pawl 20 is provided with an upwardly- 


extended shoulder 30, with which will en¬ 
gage the shoulder 31 of the trigger 32, that is 
pivoted, as at 33, to a standard 34,‘rising from 70 
the transverse plate or bar k. From this con¬ 
struction it will be seen that when, by the 
depression of any key. and the consequent 
lifting of the rear end of the key-lever, the 
vibrating frame is struck by the correspond- 75 
ing arm O' of the key-lever the upper arm i 
of the vibrating frame will be lifted, and 
during its upward movement the pawl 20 will 
ride over the teeth of the rack or ratchet 
plate 27, being'forced -into engagement with 80 
these teeth by means of the spring 24. It 
will be observed that each of the key-levers 
C is provided with a hook c' upon its upper 
edge, so that when the swinging frame K is 
raised by the operation of a key-lever the 85 
transverse plate k of this swinging frame will 
pass beneath the hook c' of such ke} T -lever 
and will prevent the lever from dropping. 
When, however, the rear end of the key-lever 
C has been lifted to such extent that the bev- 90 
eled end of the pawl 20 rides against the in¬ 
clined extension 20 at the top of the rack or 
ratchet-plate 27, the trigger 32, which rests 
normally upon the shoulder 30 of the pawl 20 
during the lifting of the pawl over the teeth 95 
of the ratchet-plate, will drop until its shoul¬ 
der 31 engages with the upright lug or 
shoulder 30 of the pawl 20, and consequently 
will lock the pawl in such manner that its 
beveled end will no longer engage with the 100 
teeth of the ratchet - plate 27, and hence 
will permit the downward movement of the 
swinging frame lv and of the vibrating 
frame I. From one of the side plates SO 
that serve to sustain the registering - wheels 105 
extends a trip-arm 41, which serves to con¬ 
tact with the free end of the trigger 32 as 
the swinging frame Iv and the vibrating frame 
I fall to their normal position, and thereby 
disengages the shoulder 31 of the trigger no 
from the shoulder 30 of the pawl 20, so as to 
permit the pawl to be again forced by the 
spring 24 into position to engage with the 
ratchet-plate 27. In order to insure that the 
swinging frame :Iv shall be moved with cer- 115 
taintyand with least possible friction into 
X^roper position to cause the pawl 20 to en¬ 
gage with the ratchet - plate 27 when the 
swinging frame and the vibrating frame are 
dropped, I prefer to employ a roller 45, that is 120 
journaled, as at 40, to one of the side plates 
80, that sustains the registering-wheels, al¬ 
though it is obvious that an inclined plate or 
bar would answer the purpose of~fhis roller. 
From this construction it will be plain that 125 
when a key has been struck and the inner 
end of its lever C' has been raised such key 
will remain depressed until the key-lever has 
entirely completed its movement, since until 
such movement is completed the pawl 20 will 130 
remain in engagementwith the ratchet-plate 
27, and consequently the premature dropping 
of the lever will be prevented. Hence it will 
be seen that the pawl and rack or ratchet- 
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plate constitute an arrester, which serves to 
prevent the bar or plate 7 »* from dropping after 
it has been moved from its normal position 
by the operation of either of the key-levers 
5 until the full movement of such key-lever has 
been effected, and as this plate or bar h ex¬ 
tends across the tops of all the key-levers and 
is movable up and down therewith through¬ 
out their limit of play it is obvious that each 
ro of the key-levers may become locked to this 
plate or bar as soon as it is displaced from its 
normal position. 

In order that the money drawer or till 13 
may remain locked except when the machine 
15 has been operated to indicate a purchase, I 
prefer to provide the improved construction 
of till-locking mechanism next to be described. 
Upon the inner face of one of the sides of the 
till or drawer 13 is affixed a stud 50 , with the 
20 beveled face 51 of which will engage the cor¬ 
respondingly-beveled extension 52 of the el¬ 
bow-lever 53 , that is pivoted within suitable 
brackets 54 , depending from the bottom plate 
A 2 of the machine. The tipper end 50 of the 
25 elbow-lever 53 extends through the bottom 
plate A 2 of the casing and slightly over the 
transverse bar l ' of the vibrating frame I, so 
that when the vibrating frame is operated by 
the depression of either of the keys the trans- 
30 verse bar i' will strike the under side of the 
arm 50 of the elbow-lever, thereby causing 
this lever to rock until the square end of its 
extension 52 passes downward and out of en- 
. gagement with the correspondingly square 
35 side of the lug or stud 50 . A suitable spring 
58 , fixed to' the upper arm 50 of the elbow-le¬ 
ver, will serve to hold this lever normally in 
the position shown in Figs. 3 and 4 of the 
drawings. Hence it will be seen that when, 
40 by the operation of the vibrating frame I, 
the elbow-lever 52 is rocked in such mariner 
as to disengage the stud 50 the coil-spring 13 ' 
at the back of the till will force the till out¬ 
ward, so as to readily permit the cashier to 
45 have access thereto. It is plain, however, 
that when the elbow-lever has been restored 
to its normal position by the spring 58 and 
the till 13 is moved inward the inclined under 
side 51 of the lug 50 will contact with the cor- 
50 respondingly-inclined upper side of the ex¬ 
tension 52 of the elbow-lever 53 , thereby 
slightly depressing this lever until the lug 50 
has passed the extension 52 , when the lever 
will be drawn by the spring 5 S into engage- 
55 ment with the square face of the lug,as seen 
in Figs. 3 and 4 of the drawings. 

— As- Tt - i s dest rable-t^-preventrt lie -operat ion 
at the same time of two or more key-levers, I 
have provided the construction of stox>mech- 
60 anism next to be described. Ui>on the top 
plate A 2 of the main casing arc fixed the 
transverse bars 00 and 01 , the bar GO serving 
to receive the pivot-screws 02, whereby the 
stops L will be pivotally sustained in lateral 
'>5. position, and the bar 01 serving as a rest for 
the forward ends of these stops. The stops 
L consist of a series of plates having opx>o-! 


sitcly-bcveled front ends 03 , and having, pref¬ 
erably, shoulders 04 , adapted to contact with 
the shoulders cf the adjacent stops. The de- 70 
pending arm C' of each key-lever extends in 
front of the notch formed by the beveled sides 
of two adjacent stops Land in close proximity 
thereto, so that when an}’ key-lever is de¬ 
pressed its depending arm O' will contact 75 
with the inclined front ends of the stops L 
and will cause a lateral displacement of the 
stox^s sufficient to permit the movement of 
the depending arm. These stops L arc ar¬ 
ranged in such close proximity to each other So 
and to the end x>lates 2 as to be capable of 
only enough lateral movement to xiermit the 
passage of one of the depending arms at any 
one time. Hence if by accident more than 
one key should be struck by the operator the S5 
stops L would prevent the depression of the 
key-levers. 

In order to direct attention to the fact that 
a registration of the amount of the purchase 
has been made, I provide the novel construe- 90 
tion of bell-ringing mechanism next to be de¬ 
scribed. Upon the shaft 3 , and x^eferably 
adjacent the end of this shaft, is loosely 
mounted the ratchet or notched wheel P, (see 
Fig. 8,) ux>on the periphery of which rides the 95 
lower end of the rod P', that is pivoted about 
.its center, as at jp, and carries at its upper 
end the hammer P 2 , that serves to ring the 
bell P 3 , affixed to one of the side plates 2. 
Upon one of the arms of the vibrating frame 102 
I is pivot 1 }’ mounted the pawl 75 , suitably 
weighted to hold its end in engagement with 
the teeth of the ratchet-wheel P, so that at 
each movement of the vibrating frame a par¬ 
tial rotation of the ratchet-wheel will bo ef- io : 
fected, and consequently a succession of taps 
of the hammer uxxrn the bell will be produced. 

It is obvious that by varying the size or shape 
of the teeth of the ratchet - wheel the extent 
and loudness of the sounding of the bell can no 
be readily changed. As it is sometimes de¬ 
sirable to throw the bell-ringing mechanism 
out of action, I x>refer to extend through one 
end of the casing the shaft 70 of a throw-off 
key or button 77 , having an angular end 78 115 
entending into proximity to the rod P'. From 
this construction it will be seen that when it 
is desired to throw the bell-ringing mechan¬ 
ism cut of action it is only necessary to turn 
the button 77 in such manner as to cause its 120 
end 78 to lift the lower end of the rod, P' 
away,from the teeth of the ratchet-wheel P, 
so that when the ratchet-wheel is revolved 
the rod P' wi ll n ot r be struck th ere by. 

The Improved mechanism whereby the 125 
amounts showm by the indicator-tablets will 
be registered will next be described. Be¬ 
tween suitable vertical plates 80 and SI, that 
rise from the base-plate A 2 of the machine,, 
and upon a shaft S2, that is journaled within 130 
said plates, arc mounted a series of register- 
wheels R, S, S', S 2 , and S :5 , wherebjr the amounts 
of the various purchases will be registered. 

The wheel R, for convenience termed the 
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“cents-wheel,” is preferably marked upon its ! 
periphery with a double set of figures, indi¬ 
cating the various multiples of five from zero 
to ninety-five, and upon this wheel will be 
5 registered any amount from five cents up to 
and including ninety-five cents. The wheels 
S, S', S 2 , and S :; .comprise a series of dollar- 
wheels, and by preference are each marked 
upon its periphery with a double set of digits— 
io that is to say, each half of its periphery is 
marked with a zero-mark and with digits from 
one to nine, although, if desired, the periph¬ 
ery of these wheels may be marked with a 
single set of digits and a single zero-mark. 
15 It will be readily understood that any desired 
number of dollar-wheels may be eraploj’ed. 
The numbers upon the eents-wheel R corre¬ 
spond with the numbers indicated by the va¬ 
rious key-levers from five cents to ninety-five 
20 cents, (see Fig. 1,) and in order to insure the 
movement of the wheel R an extent of revo¬ 
lution corresponding to the value of the key 
that may be struck I interpose between the 
key-levers C and this register-wheel R atnul- 
25 tiplying gear-wheel T, having its periphery 
provided with suitable cogs /, that mesh with 
the pinion 84, that is affixed to the register- 
wheel R and is held upon the shaft 82. (See 
Fig. 4.) The multiplying gear-wheel T is jour- 
30 naled upon the shaft 85, that passes through 
the vertical plates SO and 81, and has its ends 
sustained by the end plates 2 at the sides of 
the machine, (see Fig. 2,) and to this multi¬ 
plying gear-wheel T is suitably affixed or 
35 formed in piece therewith a ratchet-wheel T', 
having its periphery provided with teeth t\ 
adapted to be engaged by the driving-pawl 
V, that is pivotally sustained by the rod r of 
tne pawl-carrier V', the inner end of the side 
43 arms of which is journaled upon the shaft 85. 
This pawl-carrier V' is preferably formed as 
a frame having the side arms that are jour¬ 
naled upon the shaft 85, these arms being 
connected by means of a transverse plate 86, 
45 having long slots 87 formed therein to permit 
the passage of the register-arms I>, and by 
preference,also,beneath this transverse plate 
86 extend the shaft v and the bar 88. (See 
Figs.3 and 4.) The register-armsD correspond 
50 in number with the key-levers C, and the lower 
end of each of these arms is attached, as at 
<7, to its appropriate key-lever. Each of these 
register-arms is provided with a stop or shoul¬ 
der (V , adapted to engage with the rod or shaft 
55 v when the key-leverand the register-arm are 
I lifted, and the position of this shoulder rZ'upon 
the register-arm D will determine the extent of 
movement which each register-arm,and conse¬ 
quently each key, shall impart to the driving- 
60 pawl V and through the medium of this pawl 
and the multiplying gear-wheel to the regis¬ 
ter-wheel R. Thus by reference to Figs 2, 
3, and 4 of the drawings it.will be seen that 
the register-arms I) attached to the key-levers 
65 C of small denominations have their shoul¬ 
ders or stops d r at a lower point upon the reg¬ 
ister-arms than the shoulders or stops of the 


register-arms that are connected to keys for 
registering amounts of higher denomination. 

My purpose in thus varying the position of 7c 
the stops orshouldersrZ'of the register-arms 
is to permit a certain degree of lost motiqn 
to occur during the operation of the keys be¬ 
fore the register-arm shall impart movement 
to the driving-pawl and the pawl-carrier, and 75 
the extentof the lost motion of each register- 
arm will be in inverse proportion to the value 
of the key to which such arm is attached. 
Thus, for example, the register-arm D that is 
connected to the five-cent key-lever has its So 
shoulder <7' very near the bottom of the arm, 
and nearly the entire movement of this reg¬ 
ister-arm is lost motion, as when the amount 
of five cents is to be registered it is only nec¬ 
essary to move the register-wheel Rone space, 85 
and this will be accomplished by imparting a 
very slight degree of rotation (the space of one 
tooth) to the ratchet-wheel T' and the multi¬ 
plying gear-wheel T. On the other hand, the 
keys for registering amounts of higher de- 90 
nomination—say, for example, ninety cents— 
will have their register-arms D provided with 
stops rZ', formed very near the end of these 
arms, because when such keys are -operated 
it is necessary to impart a much greater ex- 95 
tent of revolution to the register-wheel R and 
the multiplying gear-wheel T and ratchet- 
wheel T',and in case of the ninety-five-cent 
key-lever the register-arm D of this lever has 
its shoulder r7' formed so near its upper end 100 
that there is practically no lost motion in the 
operation of this key lever. 

From the foregoing construction the oper¬ 
ation of the registering mechanism as thus far 
defined will be seen to be as follows: When a 105 
key isdepressed—saj T , for exam pie,the eighty- 
cent key—the partial movement of the key- 
lever Cfwill cause a partial movement of the 
corresponding register-arm D,and as soon as 
the stop or shoulder d’ of this register-arm no 
contacts with the transverse rod or shaft r of 
the pawl-carrier it will force this pawl-car¬ 
rier and the pawl V upward during the re¬ 
mainder of the upward movement of the key- 
lever, and as the pawl-carrier and pawl are 115 
thus moved upward they will cause a partial 
rotation of the ratchet-wheel T' and multi¬ 
plying gear-wheel T, which, through the me¬ 
dium of the pinion S4, will be transmitted to 
the register-wheel R. In order to carry to 120 
the dollar-wheels the sum of the revolution 
of the cents-wheel R, as I prefer to do, I pro¬ 
vide the periphery of this register - wheel R 
with a segment gear-plate 90, with which will . 
engage a pinion 91, that is affixed to a shaft 125 
92, journaled in the vertical plates 80 and 81. 

(See Figs. 1,8,4,7, and 14.) lienee it will be 
seen that each time a complete revolution of 
the register-wheel R is effected the segment 
gear-plate 90 wili’eause a partial rotation of 130 
the pinion 91, and as this pinion 91 is also in 
gear with a gear-wheel 92 upon the periphery 
of the dollar-wheel S a corresponding partial 
rotation will be imparted to the dollar-wliecl 
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sufficient to move this wheel the distance of 
the space between the figures on its periphery. 
Hence if after the operation of the eighty- 
cent key-lever, as above described, the fifty- 
5 cent lever should be depressed Hie cents- 
wheel R would register “ 30 ” and the dollar- 
wheel S would register “ 1,” thus showing that 
one dollar and thirty cents had been Regis¬ 
tered. I prefer to place above the register- 
io wheels a suitable plate or plates \V\ sustained 
by the end plates SO and SI and provided 
with a suitable sight-opening w, through 
which the figures upon the periphery of the 
register-wheels can be seen. In order to trans- 
15 mit to the dollar wheel S' the sum of the 
amounts registered by the revolutions of the 
dollar-wheel S, I have provided this dollar- 
wheel S with two segment gear-plates .s, each 
adapted to engage with the pinion 95 ,affixed 
20 upon the shaft 92 , my reason for providing 
this dollar-wheel S with two segment-plates 
being to impart a movement to the next dol¬ 
lar-wheel S', which registers tens of dollars, 
a partial movement each time a zero-point of 
25 the dollar-wheel S is reached. In like man¬ 
ner also the dollar-wheel S' will be provided 
with segment gear-plates adapted to transmit 
motion through a pinion upon the shaft 92 to 
the next dollar-wheel S 2 , and so on to the end 
30 of the series. The periphery of the cents- 
wlieel R is provided with the cog-teeth 100,and 
in like manner the periphery of each of the 
dollar-wheels S, S', S 2 , and S n is provided with 
gear-teeth 101, and with the gear-teeth of these 
35 several wheels will engage the pinions X, that 
are affixed to the shaft x, that extends trans¬ 
versely across the register-wheels and is jour¬ 
naled in the movable plates X', the opposite 
ends of which are mounted upon the rod x\ 
40 that extends between the upper portions of 
the vertical plates 80 and 81 . Upon the rod 
x' is mounted, also, a coil-spring 110,one arm 
of which bears beneath a transverse plate ./: 2 , 
that connects the plates X' and tends to con- 
45 stantly raise the plate X' and hold the pinions 
X out of engagement with the gear-teeth 100 
and 101 of the register-wheels. The opposite 
end of this coil-spring 110 is extended down¬ 
ward and bears against the shaft 111, that is 
50 lieldbetweenthevertical platesSOandSl. The 
plates 80 and 81 are provided with the slots 112, 
through which the ends of the shaft x will pass, 
so as to permit a vertical movement to this 
shaft,andoneendoftlieshaft x will be squared, 
55 so as to permit the shaft to bo turned by a 
crank or key_..\vJi(fc. desired to. rosetlhe regis¬ 
ter-wheels to their zero-marks. From the 
plate x! projects an arm X 2 ,' which serves to 
depress the shaft x and the pinions X into 
60 engagement with the gear-teeth 100 and 101 
upon the peripheries of the register-wheels, 
and it is plain that when the pinions are thus 
in engagement with the gear-teeth of these 
wheels the turning of the shaft x, by a suit- 
65 able key or crank fitted over its squared end, 
will revolve the register-wheels until the 
blank spaces 114 , formed in the gear-teeth 100 
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and 101 , come beneath the pinions X. Those 
blank spaces 114 are formed at such point in 
the gear-teeth 100 aud 101 that they will come 70 
beneath the pinions X when the zero-marks 
of the register-wheels are opposite the sight¬ 
opening w in the top plate W. It is plain 
that as soon as the several register-wheels 
have been thus restored to the zero-points the 75 
pressure upon the arm X 2 will be released 
and the spring 110 will lift the pinions X out 
of engagement with the gear-teeth beneath 
them. 

In order to throw the carrying mechanism 80 
out of gear during the operation of the reset¬ 
ting-pinions X, as above described, I have so 
mounted the shaft 92 that sustains the carry¬ 
ing-pinions 01 (see Fig. 7 ) that this shaft can 
be moved laterally a sufficient distance to 85 
permit its teeth to be disengaged from the 
teeth of the various segment gear-plates of 
the register-wheels, and in order to effect the 
lateral movement of the shaft 92 and the gear- 
"pinions 91 at the same time that the resetting- 90 
pinions X are thrown into action, I provide 
an elbow-lever 120, that is pivotally sustained 
b} 7 an arm 121 , that projects from the plate SO, 
and the upper end of this elbow-lever 120 ex¬ 
tends beneath one of the plates X', that sus- 95 
tains the resetting-pinions x , so that when 
the plate X' is depressed it will bear upon 
the upper end of the elbow-lever 120, causing 
this lever to turn about its pivoted point and 
causing its lower end to move laterally the 100 
shaft 92 to such extent as to throw the pin¬ 
ions 91 out of the paths of the segment gear- 
plates upon the register-wheels. • Hence it 
will be seen that during the resetting of the 
register-wheels the carrying mechanism will 105 
be thrown out of action. 

In order to restore the carrying mechanism 
to proper position for engagement with the 
segment gear-plates of the register-wheels, I 
prefer to extend the end of the shaft 92 be- 110 
yond the vertical plate 80, and to place upon 
this shaft a coil-spring 125 , that will bear 
against a pin on the shaft and against the 
plate 80 , and will tend to hold the shaft nor¬ 
mally in the position shown by Fig. 7 of the 115 
drawings. 

Upon the rod or shaft 111 , that extends be¬ 
tween the upper portions of the end plates 80 
and SI, (see Figs. 1 and 4 ,) are mounted a se¬ 
ries of check-pawls 130 , the front ends of 120 
which engage with notches 131 , formed in the 
peripheries of the several register-wheels, 

these front ends of. the pawls .UlO beiug held. 

constantly in i^osition to engage with the 
notches by means of the coil-springs 132 , that 125 
connect the rear ends of the pawls 130 , and 
a suitable transverse rod 133 , extending be¬ 
tween the plates SO and SI. 

To avoid all danger of the register-wheels 
being moved by a sudden or violent depres- 13c 
sion of a key-lever a greater distance than the 
space corresponding to said lever, I prefer to 
provide a wheel-arrester Y, (see Fig. 13 ,) that 
is pivoted, as at 140 , (see Fig. 3 ,) to the ver- 
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•tical plate 80, the lower cml of this wheel-tfr- pawl-carrier, these arms being journaled upon 
roster being extended downwardly into posi- .the shaft So and having their ends connected 
tion to be struck by the trausverse bar / of by means of a cross-plate 174 , that is pro- 7° 
the vibrating frame I just at the time that vided with slots 175, through which pass the 

5 the vibrating frame is completing its up- register-arms that are attached to the dollar- 
ward movement, and the upper end of this registering key-levers C. My object in thus 
wheel-arrester Y extends between the regis- extending .the cross-bar 172 of the pawl-car¬ 
ter-wheels R and S, and is provided with the rier across the front of the machine in the 75 
fork-shaped end y, having the points ?/, that manner shown is to bring the driving -pawl 

10 will engage with the notches 131 of the reg- T 4 into proper position for engagement with 
ister-wheel. It will be observed that the the ratchet-wheel T 3 without danger of its 
body of the wheel-arrester V is bent in order interfering with other parts of the mechanism, 
to permit it to be properly placed with respect From the foregoing construction it is plain 80 
to the register-wheels and to prevent its in- that if either of the dollar-keys be depressed 
15 terference with any of the adjacent parts, the register-arm D of such key will be lifted 
From this construction it will be seen that and will cause a corresponding movement of 
when a key-lever is depressed and its register- the pawl-carrier and of the driving-pawl T 4 , 
arm I) is raised, carrying with it the driving- it being understood, of course, that each of 85 
pawl V and pawl-carrier V', the transverse the register-arms of the dollar-key levers will 
26 bar i' of the vibrating frame I will contact have its shoulder or stop d* placed at the 
with the lower end of the wheel-arrester Y proper distance to give the correct degree of 
about the time that the key-lever and the rotation to* the dollar-register wheel S. It is 
register-arm are completing their upward obvious that, if desired, a pawl-carrier simi- 90 
stroke, and will force the points y r of the lar to that shown for the “cents-registering 
25 wheel-arrester into the appropriate notches wheel” or the dollar-wheel S may be employed 
131 of the register-wheels R and S. It is ob- in connection with key-leversregisteringhigh 
vious that, if desired, the wheel-arrester Y amounts—such, for example, as from ten dol- 
may be applied to the register-wheel R only, lars to ninety dollars—in which case a multi- 95 
althoughforgreatersecurity I prefer toemploy plying gear-wheel and ratchet-wheel would 
30 the wheel-arrester in connection with the first also be emplo 3 r ed in connection with the dol- 
of the dollar-wheels S also. A suitable coil- lar-wlieel S', which is designed to register dol- 
spring is attached to the lower end of the lars above nine. 

wheel-arrester Y and the plate 80, in order to As it is sometimes desirable to adapt ina- 100 

hold the upper end of the wheel-arrester in chines for indicating and registering not 
35 retracted position, so as not to engage with merely dollars and fractions of dollars in the 
the register*wheels until it is struck by the multiples of five, but as well also to register 
vibrating frame. cents below five cents, I provide what, for 

To insure that the pawl-carrier V' shall de- convenience, may be termed a “one-cent-reg- 105 
scend to its proper position after the release istering wheel,” designed to register, prefer- 
40 of any key that has been struck, I prefer to ably, from one to four cents, and I prefer to 
employ suitable screws 150, that pass through employ also suitable indicator-tablets and 
threaded openings in suitable brackets 151, tablet-rods similar to those hereinbefore de- 
projecting from the lower guide plate s; the scribed, whereby the like amounts can be in- no 
upper ends of these screws extending into dicated to the purchaser’s view. In Fig. 13 
45 position to bear against the underside of the of the drawings is shown a construction of 
bar 8 S, that extends between the pivoted arms mechanism adapted to register and indicate 
of the pawl-carrier. If desired, only one screw from one to four cents. This mechanism does 
150 need be employed, although I prefer to not differ materially from that hereinbefore 115 
employ two or more different points, so as to described, but consists simply in the addition 
50 better arrest the backward movement of the of a cent-registering wheel Z, that is journaled 
pawl-carrier at the proper time. upon theshaft 82 and hasits periphery marked 

In order to permit the. dollar-wheels to be with four sets of figures, each set consisting 
operated independently of the cents-wheel, of the digits 1, 2, 3, and 4 and a zero-mark. 120 
I prefer to employ for the first of the dollar- Affixed to this one-centregister wheel Z is a 
55 wheels S a multiplying gear-wheel T 2 , (see pinion ISO, with which will engage a multi- 
Figs. 1 and 4,) which engages with a pinion plyinggear-wheel 181,correspondingprecisely 
ICO, that is fixed to one side of the dollar- with the multiplying .gear-wheel T and the 
wheel S, and to this multiplying gear-wheel multiplying gear-wheel T 2 , hereinbefore dc- 125 
T 2 is affixed a ratchet-wheel T 3 , with which scribed, and aflixed to this gear-wheel 181 is 

6 ^ will engage a driving-pawl T 4 ,.that is pivoted, a ratchet-wheel 182, with which will engage a 

as at 170, to the front of the pawl-earrierl71, driving-pawl 183, that is carried upon the bar 
this driving-pawl T 4 being forced into normal 184 of the pawl-carrier 1S5, the armsof which 
engagement with the teeth of the ratchet- pawl-carrier are journaled upon the shaft 85, *3° 
wheel by means of a coil-spring 172% that and are connected at their rear end_by the 
5 5 is carried upon the end of the cross-bar 172 transverse plate 180, having slots 187 to ad- 
of the pawl-carrier. This cross-bar 172 is mit the registering-armsDof thecorrespond- 
fixed to the front ends of the arms 173 of the . ing key-levers. The driving-pawl 183 is held 
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in normal engagement with the teeth of- the. with individual pawls to engage with the lugs 
ratchet-wheel 182 by means of a coil-spring or shoulders of tho tablet-rods, a pivoted re- 
188 on the bar 1S4. By reference more par- leasing-bar for imparting movement to said 70 
ticularly to Fig. 12 of the drawings it will locking-bar, said releasing-bar having-a bev- ‘ 

5 be seen that the periphery of the wheel Z eled end, and a striker having a beveled end 
is provided with four segment gear-plates for engaging said releasing-bar, substantially 
190, adapted to engage at intervals with a as described. 

pinion 191, so that as often as the one-cent- 5. In a cash register and indicator, the com- 75 
registering wheel Z is turned five spaces or bination, with suitable key-levers and with 
10 from one zero-point to the next a partial* suitable tablet-rods, of suitable mechanism 
revolution will be given by the segment gear- for engagement with said tablet-rods to lock 
plate to the* registering-wheel R It will be or check the movement of said tablet-rods, a 
understood that when a one-cent-registering suitable releasing mechanism for moving said 80 
wheel Z is employed the registering-wheel locking mechanism, and a suitable throw-out 
15 R will be provided upon its periphery with device for preventing the operation of the re¬ 
gear-teeth 194, corresponding with similar leasing mechanism when it is desired to re- 
gear-teeth upon the dollar-registering wheels tain a tablet in raised position, substantially 
and adapted to engage with the pinion 191 as described. 85 

of the carrying mechanism. It will also be G. In a cash register and indicator, the eom- 
20 seen that the periphery of the. registering- bination, with suitable key-levers and with 
wheel Z is provided with gear-teeth 195, with suitable tablet-rods having lugs or shoulders, 
which will engage the resetting pinion 190, of a suitable locking-bar for engagement with 
that is carried by the extended portion of said lugs or shoulders to check the movement 9 c 
the shaft x. When a one-cent-registering of said tablet-rods, a suitable releasing-bar for 
25 wheel is thus employed, the shaft# will sim- moving said locking-bar, a suitable striker 
ply be extended and the plates X', which for operating said releasing-bar, and a throw- 
carry the shaft, will also be brought to the out rod for preventing the operation of said 
position shown in Fig. 12 of the drawings, releasing-bar, substantially as described. 95 
From the foregoing description it will be seen 7. In a cash register and indicator, the com- 

3 d that when a purchase of the value of one, bination, with suitable key-levers and with 
two, three, or four cents is made the cashier suitable tablet-rods, of a suitable locking-bar 
by depressing the proper key can indicate to for checking the movement of said tablet-rods, 
the purchaser’s view the amount of the pur- a suitable releasing-bar for moving said lock- 100 
chases, and at the same time can register upon ing-bar, a suitable striker for operating said 
35 the wheel Z such amount. releasing-bar, a throw-out rod for preventing 

Having thus described my invention, what the operation of said releasing-bar, and a 
I claim as new, and desire to secure by Let- suitable key for moving said throw-out rod, 

' ters Patent, is— substantially as described. 105 

1. In a cash register and indicator, the com- S. In a cash register and indicator, the com- 
40 bination, with suitable key-levers, of tablet- bination, with suitable key-levers and with 

rods e , provided with the upper and lower tablet-rods, of a locking-bar for checking the 
lugs or shoulders e f and e 2 , the upper guide- movement of said tablet-rods, a releasing-bar 
plate 9 to engage the upper lugs or shoul- for moving said locking-bar, a pivoted striker no 
ders e\ and a suitable means for engaging for operating said releasing-bar, a throw-out 
45 the lower .lugs or shoulders e 2 , substantially rod for operating said pivoted striker, and 
as described. ' | a vibrating frame for carrying said striker, 

2 . In a cash register and indicator, the com- substantially as described. 

bination, with suitable key-levers and with 9. In a cash register and indicator, theeom-' 115 
tablet-rods provided with lugs or shoulders, bination, with suitable key-levers and with 
50 of a laterally-movable locking-bar provided tablet-rods, of a locking-bar for checking the 
with individual pawls movably mounted movement of said tablet-rods, a releasing-bar 
thereon to engage vith the lugs or shoulders for moving said locking-bar, a striker for op- 
of the tablet-rods, substantially as described, crating said releasing-bar, a throw-out rod for 1 20 

3 . In a cash register and indicator, the com- throwing said striker out of action, a suit- 
55 bination, with suitable key-levers and with able key-bar extending across the casing, and 

- —— t H b te t -ro<te provtd ^ l4- w i th lag s, o r -s h o uld e r s , -a- suitable pivoted. arm connected with.keyr - 

of a laterally-movable locking-bar provided bar and engaging the throw-out rod, substan- 
with individual pawls movably mounted tially as described. I2 5 

thereon to engage with the lugs or shoulders 10. In a cash register and indicator, the coin- 
60 of the tablet-rods, a releasing-bar for impart- bination, with suitable key-levers and with a 
ing lateral movement to said locking-bar, and vibrating frame, of a movable frame for en- 
a suitable striker for operating said relcasi ng- gagement with said key-levers, a pawl carried 
bar, substantially as described. by said movable frame, a trigger for holding *30 

4. In a cash register and indicator,.the com- said pawl temporarily retracted, and a ratchet- 
65 bination, with suitable kfey-levers and with plate provided with an extension for moving 

tablet-rods provided with lugs or shoulders, said pawl beyond the line of the teeth of said 
of a laterally-movable locking-bar provided ratchet-plate, substantially as described. 
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11. In a cash register and indicator, thecom- 
bination of suitable key-levers provided with 
hooks, a vibrating frame operated by said key- 
levers, a movable frame carried by said vi- 

5 brating frame, a ratchet-plate, a pawl carried 
by said movable frame to engage said ratchet- 
plate, and a trigger for holding said pawl 
temporarily retracted to permit the backward 
movement of the vibrating frame, substan- 
ro tially as described. 

12. Inacash register and indicator, the com¬ 
bination, with suitable key-levers and with a 
vibrating frame, of a swinging frame carried 
by said vibrating frame, a pawl mounted 

f5 upon said swinging frame, a trigger for hold¬ 
ing said pawl temporarily retracted, a spring 
for said pawl, a ratchet-plate having an ex¬ 
tension for moving said pawl beyond the line 
of the ratchet-teeth, and a suitable trip for 
20 releasing the trigger when the swinging frame 
is dropped, substantially as described. 

13. In a cash register and indicator, the com¬ 
bination, with a change drawer or till, with 
the key-levers, and with a vibrating frame 

25 extending into position to be engaged by said 
key-levers, of an elbow-lever pivotally sus¬ 
tained and having one arm extending into 
proximity to said vibrating frame so as to be 
operated thereby, and having its other arm 
30 extending into the drawer or till, and a lug 
or extension within the till to engage with 
said elbow-lever, substantially as described. 

14. In a cash-register, the combination of a 
series of key-levers C, having projecting arms 

35 O', extending at an angle therefrom, and a 
series of pivoted stops L for preventing the 
simultaneous operation of two or more of the 
key-levers of said series, substantially as de¬ 
scribed. 

40 15. Inacash register and indicator, the com¬ 

bination, with the key-levers and with a vi¬ 
brating frame operated by said key-levers, of 
a ratchet-wheel, a pawl upon said vibrating 
frame for operating said ratchet-wheel, a bell- 
45 ringing bar in engagement with said ratchet- 
wheel, and a bell, substantially as described. 

16. In a cash registerand indicator, the com¬ 
bination of key-levers C, having depending 
arms C', and a vibrating frame having a trans- 

50 verse bar extending in front of said depend¬ 
ing arms and into position to be struck bj r 
said depending arms, substantial^ as de¬ 
scribed- 

17. In a cash - register, the combination, 
55 with suitable key- levers, of register-wheels 

mounted upon a common shaft, one or more 
of said wheels being provided with a pinion, 
a multiplying gear-wheel engaging with said 
pinion, a ratchet-wheel connected with said 
60 multiplying gear-wheel and mounted upon 
the same shaft, a driving-pawl for imparting 
movement to said ratchet-wheel, and suitable 
register-arms or connections for transmitting 
movement from the key-levere to the ratchet- 
65 wheel, substantially as described. 

18. In a cash - register, the combination, 
with suitable key-levers, of register - wheels 


mounted upon a common shaft, one or more 
of said wheels being provided with a pinion, 
a multiplying gear-wheel engaging with said 70 
pinion, a ratchet-wheel connected with said 
multiplying gear-wheel and upon the same 
shaft, a driving-pawl for imparting move¬ 
ment to said ratchet-wheel, and suitable regis¬ 
ter arms having stops or shoulders at differ- 75 
ent points between the key-levers and the 
driving-pawl, whereby ‘different extents of 
rotation may be imparted tothe ratchet-wheel, 
substantially as described. 

19. In a cash-register, the combination, with 80 
suitable key-levers, of register-wheels, one or 
more of said wheels being provided with a 
pinion, a multiplying gear-wheel engaging 
with said pinion, a ratchet-wheel connected 
with said multiplying gear-wheel, a driving- 85 

i pawl for imparting movement to said ratchet- 
wheel, a pawl-cacrier zor said driving-pawl, 
having a bar extending across tne key-levers, 
and register-arms extending from the k'ey-le- 
vers to the bar of said pawl-carrier, said reg- 90 
ister-arms having stops or shoulders at dif¬ 
ferent points in theirlengths, whereby differ¬ 
ent extents of rotation may be imparted by 
the key-levers to the driving-pawl, substan¬ 
tially as described. 95 

20. In a cash-register, the combination of a 
register-wheel for registering fractions of a 
dollar, one or more.dollar-registering wheels, 
a carrying mechanism connecting said wheels, 

a multiplying gear-wheel and a-pinion con- 100 
nected with one of said register-wheels, a 
ratchet-wheel connected with said multiply¬ 
ing gear-wheel, and a series of key-levers for 
imparting different degreesof rotation to said 
ratchet-wheel, substantially as described. 105 

21. In a cash-register, the combination, with 
a register-wheel for registering fractions of a 
dollar in multiples, of five and a series of dol¬ 
lar-registering wheels located upon the same . 
shaft with said wheel that registers fractions no 
of a dollar, an individual pawl-and-ratchet 
mechanism for said wheel that registers frac¬ 
tions of a dollar, an individual pawl-and- 
ratchet mechanism for one of said dollar- 
wheels, and a carrying mechanism for impart- r 15 
ing movement to the dollar-registering wheels 
from the wheel that registersrthe fractions of 

a dollar, substantially as described. 

22. In a cash-register, the combination, with 
suitable key-levers and with a register-wheel 120 
for registering fractions of a dollar in multi¬ 
ples of five and a wheel for registering: dol¬ 
lars, of individual pawls and ratchet-wheels 

for each of said register-wheels, and soi table 
pawl-carriers for sustaining said pawls on 125 
opposite sides of the wheels, substantially as 
described. 

23. In a cash-register, the combination, with 
suitable key-levers, of register-wheels, one or 
more of said wheels being provided with a 130 
multiplying gear-wheel, a ratchet-wheel for 
operating said multiplyinggear-wheel, a pawl, 

a pawl-carrier having a bar extending across 
the keys at the rear side of the multiplying 


90 


10 

gear-wheel, and suitable register-arms con¬ 
nected to the keys and serving to impart to 
the pawl-carrier different degrees of rotation, 
substantially as described. 

$ 24 . In a cash-register, the combination, with 

register-wheels, of a ratchet-wheel for impart-. 
ing movement to one of said register-wheels, 
a pawl and pawl-reamer for operating said 
ratchet-wheel, and an adjustable stop for de- 
io termining the downward movement of said 
pawl-carrier, substantially as described. 

25 . In a cash-register, the combination, with 
suitable keys, of a series of register-wheels 
provided with gear-teeth, carrying-pinions for 
15 connecting said register-wheels, a longitudi¬ 
nally-movable shaft for said pinions, and 
suitable means for moving said shaft to throw 
said pinions out of action, substantially as de¬ 
scribed. 

70 2 d. In a cash-register, the combination, with 

suitable keys, of a series of register-wheels 
provided with gear-teeth, carrying-pinions for 
connecting said register-wheels, a longitudi- 
nally-movable shaft for said pinions, cog- 
25 wheels for restoring said register-wheels to 
their zero-points, and a movable shaft where¬ 
on said cog-wheels are carried, substantially 
ns described. 

27 . In a cash-register, the combination, with 
40 suitable key-levers and with a wheel adapted 
to register multiples of five, of a register- 
wheel Z for registering cents below the 
amountoffivecents,suitable pawl-and-ratchet 
mechanism for imparting movement to said 
35 register-wheel, and a carrying mechanism for 
transmitting motion from said register-wheel 
.to another register - wheel that registers 
amounts of higher denomination, said carry¬ 
ing mechanism comprising a series of seg- 
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mental gear-plates affixed to said register- 40 
'wheel Z and carrying-pinions for engage¬ 
ment with said segmental gear-plates and 
with the gear-teeth of wheels of higher de¬ 
nomination, substantially as described. 

28 . In a cash-register, the combination, with 45 
suitable key-levers and with a wheel adapted 
to register multiples of five, of a register- 
wheel Z for registering cents below the 
amount of five cents, a multiplying gear¬ 
wheel connected with said register-wheel, suit- 50 
able pawl-and-ratchet mechanism for operat¬ 
ing movement to said multiplying gear-wheel, 
suitable graduated arms for connecting said 
pawl-and-ratchet mechanism with the key-le¬ 
vers, and a carrying mechanism for transmit- 55 
ting motion from said register-wheel to an¬ 
other register - wheel, substantially .as de¬ 
scribed. 

29 . In a cash-register, the combination, with 
suitable key-levers and a vibrating frame op- 60 
erated by said levers, of register-wheels and 
a wheel-arrester having its upper end adapted 
to engage with and check the register-wheels 
and having its lower end extending into the 
path of said vibrating frame, whereby when 65 
said frame is operated the wheel-arrester will 
be thrown into action, substantially ‘as de¬ 
scribed. 

30 . In a casli-register, the combination, with 
suitable key-levers and a vibrating frame op- 70 
erated by said levers, of several register- 
wheels and a wheel-arrester having points to 
check the movement of two or more of said 
register-wheels, substantially as described. 

JAMES L. TOWNSLEY. 

Witnesses: 

Geo. P. Fisher, Jr., 

James II. Peirce. 
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To all whom it may concern: 

Be it known that I, William F. Littell, 
a citizen of the United States of America, re¬ 
siding at Denver, in the county of Arapahoe 
5 and State of Colorado, have invented certain 
new and useful Improvements in Indicator- 
Locks; and I do declare the following to be a 
full, clear, and exact description of the inven¬ 
tion, such as will enable others skilled in the 
io art to which it appertains to make and use the 
same, reference being had to the accompany¬ 
ing drawings, and to the figures of reference 
marked thereon, which form a part of this 
specification. 

15 My invention relates to improvements in 
indicator locks and the object of the inven¬ 
tion is to still further improve the construc¬ 
tion shown in Letters Patent No. 483,092, 
bearing date September 20, 1892. ' 

20 My improved device consists of the fea¬ 
tures, arrangements and combinations here¬ 
inafter described and claimed, all of which 
will be fully understood by reference to the 
accompanyingdrawings in which is illustrated 
25 an embodiment thereof. 

In the drawings, Figure 1 is a plan view of 
the mechanism, the top part of the case be¬ 
ing removed. Fig. 2 is a side view of the 
mechanism, the side of the case and one of 
30 the indicating disks being removed. Fig. 3 
is a transverse section taken on the line y — y, 
Fig. 2 . Fig. 4 is a fragmentary front view of 
a car showing my improved indicator lock in 
place. Fig. 5 is a section taken on line x — x , 
35 Fig. 4. Fig. 6 is a rear view of the lock in 
place. Fig. 7 is a perspective view of the 
metal socket which receives the locking hasp. 

Similar reference characters indicating cor¬ 
responding parts or elements of the mechan- 
40 ism in the several views, let the numeral 5 
designate the outer case preferably formed in 
two sections, the top 5 a and the sides 5 b con- 
' stituting one section and the bottom 5 C and 
ends 5 d the other section. Each of these sec- 
45 tions is stamped from an integral piece of 
metal. To the bottom of this case are se¬ 
cured two posts 6 , one on each side of the op¬ 
erating parts. In these posts is supported 
the spindle 7 carrying two wheels 8 having 
50 flanged peripheries S a and hubs S c . These 
wheels are loosely mounted and adapted to 
rotate independently of each other on the 


spindle, and each wheel carries two toothed 
or ratchet disks 9 and 10 made fast to its in¬ 
ner surface. These disks are of unequal size 55 
and the two smaller disks are both engaged 
by a dog 12 pivoted on a slotted lug 13 made 
fast to an upwardly projecting spring 14, the 
lower extremity of which is bent to engage the 
bottom plate of the casing to which it is' made 60 
fast by screws, rivets or other suitable means. 

The dog 12 carries a projection 12 a extending 
rearwardly and downwardly from the pivot. 

This projection is engaged by one extremity 
of a leaf spring 15 made fast at its opposite 65 
extremity to the upright spring 14. The up¬ 
per extremity of the last named spring is slot¬ 
ted above lug 13 to receive a bar 1G having 
one extremity pivoted to the locking bolt 17 
while the other extremity passes through slots 70 
formed in an angular bracket 18 made fast to 
one end of the case. This bar 16 is normally 
pressed downward to the bottom of the slots 
in spring 14 and the bracket 18 by a leaf 
spring 19 made fast to the bar 1G at one ex- 75 
tremity, the opposite or free extremity pass¬ 
ing through the slots in the bracket above the 
bar. This bar is provided with a shoulder 
16 a which when the bolt is in the locking po¬ 
sition lies to the left of spring 14 as shown in 80 
Fig. 2 , whereby as the bolt is withdrawn the 
shoulder engages the spring 14 and thrusts it 
toward the right. Bar 1G tapers from its 
shoulder to its extremity which is narrowest. 

The spring 14 is located in such proximity to 85 
the slot in the bracket 18 that when the shoul¬ 
der of the bar engages the spring 14 the ta¬ 
pering part of the bar engagesthe bottom of 
said slot. Hence as the bar is moved to the 
right in withdrawing the bolt, and the spring 90 
14 thrust in a corresponding direction, the 
free extremity of the bar will be raised suffi¬ 
ciently to raise the shoulder of the bar from 
engagement with the spring, when the spring 
is released, recoils suddenly, expending its 95 
force upon the wheels 8 through the medium 
of the dog 12 and disks 9. 

To the inner extremity of bolt 17 is also 
pivoted one arm of a bell-crank lever ful- 
crumed on an upright plate 21 having its 100 
lower extremity made fast to the bottom of 
the case. The arm of lever 20 below the ful¬ 
crum is adapted to engage both toothed disks 
10 and lock the wheels from movement when 
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the bolt is moved to the locking position. The 
locking bolt is supported by plate 21 and one 
end of the case which is apertured to receive 
the bolt. The bolt is notched on its under 
5 surface to receive the upper extremity of a 
spring actuated bar 22 which passes through 
apertures formed in two plates 23 and 24 sup¬ 
ported between plate 21 and the end of the 
case, to both of which they are made fast. Be- 
io tween these plates 23 and 24 is located a coil 
spring 25, its lower extremity bearing against 
plate 24 and its upper extremity engaging a 
disk forming a shoulder on the bar 22 below 
the upper plate 23. There are two notches 
15 formed within bolt 17, and between these 
notches is located the cam 26 having inclined 
sides from its apex to the bottom of the notches 
or recesses. This cam in connection with the 
spring actuated bar 22 engaging it, so in- 
20 creases the power required in manipulating 
the bolt that the latter will remain in the 
desired position under all ordinary circum¬ 
stances and will never move from its position 
of adjustment except by design. The pe- 
25 ripheries of the wheels are provided with 
characters, as numbers which are observed 
through openings 27 in the top of the case, 
one opening being formed above each wheel. 
These openings are protected by a transpar- 
30 ent plate 28 placed across the top of the case 
and supported on the inside by stops 29. 
This transparent plate is also sealed to the 
case around the openings so as to prevent the 
possible access of moisture or foreign parti- 
35 cles of matter to the operating parts of the 
device. 

The bolt is provided with a projection or 
short pin 30 which extends upward through 
a slot 31 in the top of the case and through 
40 an aperture formed in the sliding plate 32. 
This pin is provided with a head located out¬ 
side of the sliding plate, whereby it is se¬ 
curely attached thereto. Another pin 33 is 
riveted to the inside of the case and projects 
45 upward through a slot 34 formed in the plate 
32, and is provided with a head on the out¬ 
side of the plate sufficiently large to retain 
the plate in place and guide it during move¬ 
ment of the bolt, the slot 34 being of suffi- 
50 cient length to permit the sliding plate to 
move with the bolt. This plate is also pro¬ 
vided with an upwardly projecting flange 
whereby the plate may be manipulated in op¬ 
erating the lock or moving the bolt. Plate 
55 32 is provided with apertures 36 which are 
so located that wh,m the bolt is in the lock¬ 
ing position the ajfcrtures in the plate coin¬ 
cide as to position with the openings 27 in 
the top of the case. When, however, the bolt 
60 is withdrawn from the locking position the 
apertures 27 in the case are concealed by 
plate 32, thus preventing the possibility of 
tampering with the wheels through the aper¬ 
tures in the case, since it is possible, were it 
65 not for this guard plate, that the transparent 
plate covering the openings in the case might 
be broken and escape the notice of the in¬ 


spector or the person whose business it is to 
examine the locks and make a record of the 
numbers exposed. This sliding plate effect- 70 
ually overcomes this objection when the bolt 
is withdrawn or when the door is unlocked. 
When, however, the door is locked and the 
numbers on the indicating wheels are exposed 
to view, these wheels are securely locked 75 
from movement by the bell-crank lever 20 , 
heretofore described. The locking position 
of this lever is shown by dotted lines in Fig. 2. 

It will be observed that plate 32 may be lo¬ 
cated on the inside of the case, and this will, 80 
undoubtedly be found preferable in practice. 

In this case the plate might occupy the posi¬ 
tion shown by dotted lines in Fig. 2. 

The position of the device when applied to 
a car is shown in Figs. 4, 5 and 6 . In this 85 
case the device is secured to the inner post 
37, located to one side of the door-way of the 
car, by means of the metal strap 38 and the 
angle plates 39. The side or wall of the car 
is recessed to receive the box or case 5, the 90 
top plate of which is exposed to view there¬ 
through as shown in Fig. 4. Located within 
this recess or opening and attached to the 
side of the car above the device, is the socket 
plate 41 shown in detail in Fig. 7. This plate 95 
is fastened to the car by bolts, screws or nails 
passed through apertures 42 formed in the 
body of the plate, and apertures 43 formed in 
the upwardly projecting flange 44 secured to 
the inner surface of the wall of the car. The 10 c 
part of this plate which passes through the 
opening in the side of the car is provided 
with an aperture 45 to receive the locking 
bolt, while the plate 41 is double outside of 
the car, the two parts being provided with 105 
coinciding apertures 46 to receive a pin 47 
connected with a chain 48 made fast to the 
side of the car in any suitable manner, as by 
a staple 49. 

To the door 50 of the car is attached a hook- 11 o 
shaped hasp 51 by means of a staple 52 passed 
through the e} 7 e 53 of the hasp. This connec¬ 
tion is loosely made as shown to give the hasp 
perfect freedom of movement. The hook end 
of this hasp is provided with an opening to 115 
receive the bolt of the lock and also an aper¬ 
ture through which the pin passes when the 
hasp is in place. The aperture through which 
the bolt passes is large, while that through 
which pin 42 passes is of such size that the 120 
pin fits more tightly therein as it also does in 
apertures 46 of the socket plate. By this 
means all strain incident to jars and vibra¬ 
tions may be removed from, the bolt of. the 
lock to the pin 47. 125 

From the foregoing description the opera¬ 
tion of the device will be readily understood. 
When the car is locked by the proper person 
the numbers exposed to view through the 
apertures in the case are registered or re- 130 
corded. The bolt, as herein shown, is actu¬ 
ated by moving the plate 32. This move¬ 
ment of the bolt throws lever 20 to engage¬ 
ment with the toothed disks 10 , thus locking 
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the wheels S from movement. To unlock the 
door, or withdraw the bolt the latter moves 
to the right as shown in Fig. 2 . This action 
of the bolt first moves lever 20 from engage¬ 
ment with the disks 10 and then forces the 
spring 14 to the right through the connec¬ 
tions of the bolt with bar 10 , until this bar is 
disengaged from the spring, the bar being 
raised by the engagementof its inclined part 
16 c with the bottom of the slot formed in the 
bracket 18. Spring 14 being released recoils 
suddenly and forces the dog 12 against the 
ratchet disks 9 and dri> es the wheels 8 around 
on the spindle in the direction indicated by 
the arrow in Fig. 2 . This is a chance adjust¬ 
ment of the wheels, since it is impossible to 
determine in advance the extent of their 
movement, or the numbers that will be ex¬ 
posed through the openings in the case when 
the bolt is again moved to the locking posi¬ 
tion. The hook of the hasp being placed in 
position in the socket plate as shown in Figs. 
4 and 5, the bolt is moved to the locking po¬ 
sition and the pin 47 inserted in the plate 41 
engaging the hasp. 

It will be readily understood that the use 
of my improved indicator lock is not limited 
to cars, since it may with equal advantage be 
employed on bank vaults, safes, lock-boxes, 
and security receptacles of all classes, where¬ 
by it may always be determined whether the 
lock has been manipulated by any person 
other than the properly constituted official. 

Having thus described my invention, what 
I claim is— 

1 . In an indicator lock the combination 
with a rotatable indicating mechanism, and 
the inclosing case apertured in proximity to 
said mechanism, of an apertured sliding plate 
connected with the lock whereby the plate is 
moved simultaneously with the operation of 
the lock, the apertures in the plate being so 
located that they coincide with the apertures 
in the case when the mechanism is in the 
locked position, while the plate conceals the 
apertures in the case when the mechanism is 
reversed, substantially as described. 

2 . In an indicator lock the combination 
with the indicating mechanism, the inclosing 
case, a locking bolt, and means for connect¬ 
ing the bolt with said mechanism whereby the 
latter is operated as the bolt is manipulated, 
of a spring actuated bar engaging a cam on 
the bolt as the latter is operated whereby the 
bolt is securely held in the adjusted position 


against vibrations or jars, substantially as 
described. 

3. In an indicator lock the combination 
with the rotating indicating mechanism, the 
locking bolt, the upright spring, the bar piv- 60 
oted to the bolt and shouldered to engage the 
spring, said bar having its free extremity 
tapering, a slotted bracket attached to the 
case and engaging the tapering extremity of 
the bar whereby as the bolt is moved from 65 
the locked position the spring is placed under 
tension and suddenly released, a dog connect¬ 
ing the spring with the indicating mechanism 
whereby the latter is subjected to a chance 
adjustment by the recoil of the spring, and a 70 
spring-actuated bar engaging a cam on the 
bolt substantially as described. 

4. In an indicator lock the combination of 
a case a spindle, two wheels supported and 
independently rotatable thereon, each wheel 75 
being provided with a ratchet disk on its 
inner surface, an upright spring secured to 
the case at one extremity, a dog pivoted on 
the spring and engaging both ratchet disks, 
an auxiliary spring attached to the upright 80 
spring and engaging a projection extending 
rearwardly and downwardly! from the pivot, 
means connected with theloclf whereby as the 
latter is operated the spring‘is placed under 
tension and suddenly released and a spring- 85 
actuated bar engaging a cam on the bolt, sub¬ 
stantially as described. 

5. The combination of the indicator lock 

attached to the car, the socket plate aper¬ 
tured to receive the bolt, the hooked hasp 90 
loosely connected with the dbor of the car at 
one extremity and apertured to receive the 
bolt at the opposite extremity and a spring- 
actuated bar engaging a cam < 5 pn the bolt, sub¬ 
stantially as described. | 95 

6 . The combination of the> indicator lock 
attached to the car, the soc ket plate aper¬ 
tured to receive the bolt and provided with 
another aperture for a locking pin, and the 
hooked hasp loosely attached, to the car door 100 
at one extremity and aperturefa to receive both 
the bolt and a suitable lockinjg piu at the op¬ 
posite extremity, substantially as described. 

In testimony whereof I affix jmy signature in 
presence of two witnesses. 

WILLIAM I?. LITTELL. 

Witnesses: 

Wm. McConnell, 

L. S. Strepey. 
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Application filed March 19,1894. ^Serial Ho. 504,137. (Ho model.) 

To all wTiotyI it may concern: d\ which is provided with a flange or collar - 

Be it known that I, Charles E. Moss, ofi d" (Figs. 2 and 4), said collar.being cutaway 
Boston, in the county of Suffolk and State of at one side, where a pin / is inserted in the 
Massachusetts, have invented certain new collar for the purpose of transmitting motion 5 5 
5 and useful Improvements in Cyclometers, of to the registering wheel . 1, by engaging the 
which the following is a specification. . teeth/" formed thereon. The teeth /" have 

My invention relates to that class of in- concave outer edges which fit the periphery, 
struments known as cyclometers and used for of the collar d", so that the wheel 1 is locked 
the purpose of determining the distance trav- by said collar excepting when the pin / en- 60 
10 eled by a bicycle or other moving vehicle. ters a slot -/' between two of said teeth, the 
The object Of my improvement is to provide depressed side of the collar d" then permit- 
at a low cost a simple, accurate, and durable ting movement of the wheel 1. To the shaft 
cyclometer adapted' to indicate a large total d f is affixed awheel <7 having a series of teeth 
number of miles and to be readily set for the. provided with concave outerOdges, as shown 65 
15 commencement of a journey. in Figs. 1 , 4 , and 6. _ - 

My invention consists in the improvements y represents a ring which is fastened to one 

which I will now proceed to describe and of the wheels of the bicycle and is provided 
claim. with a toothy'for: the purpose of imparting 

Of the accompanying drawings, forming motion to the wheel g by entering the slots 70 
20 part of this specification,--Figure 1 is a front between the teeth g'. The periphery of the 
elevation. Fig. 2 is a vertical section, par- -ring fits the concave edges of said teeth and 
tially in elevation. Fig. 3 is a plan view. Fig. prevents rotation of the wheel <7, until the 
4 is a vertical section on lines 4—4 of Fig. 2. toothy' enters a slot in said wheel, when ro- 
Fig. 5 is an enlarged vertical section on line tation of the wheel is permitted by depres- 75 
25 5—5 of Fig. 2 , looking in the opposite direc- sions n in the periphery of the ring at oppo- 
tion from Fig. 4 . Figs. 6, 7 , 8, and 9 are de- site sides of said tooth. The ring y is screwed 
tails illustrating modifications. to the spokes of the wheel by the sorewsy" 

The same letters and numerals of reference passing through the ring between spokes, and 
indicate the same parts in all the figures. elongated curved nutsy"' engaged with said 80 
30 In the drawings—1,2, 3 , 4 , Fig. 2, represent screws at the opposite side of the spokes from' 
the registering wheels which are shown in the ring, each nut bearing on several spokes, 
section and partially in elevation. Each reg- Turning loosely upon the shaft d'. are the 
■ • istering wheel' has a flange a which is cut to pinions' W b' said pinions being in mesh 
form gear-teeth the wheel 1 having the pecu- with'the teeth Jc upon the registering wheels 85 
35 liarly formed teeth/" shown in Fig. 4 , while 2 3 4 . Said pinions are held in a normal po- 
the wheels 2 3 4 have ordinary gear-teeth k sition by the springs 6'v6"b" as shown in 
of the form shown in Fig. 5 . The periphery the enlarged view, Fig. 5 .,. , 

of each wheel is provided with a suitable se- The whole mechanism is surrounded by the 
ries of numbers or graduations, as shown in case B, whichjs provided with an opening U 90' 
40 Fig. 2 . From the periphery of each of the (Fig. 3 ) to permit inspection of the grad.ua- 
registering wheels 1,2 ,3 project one or more tions. The opening h is provided with the 
. pins or projections b for the purpose of trans- glass h' for the purpose of excluding dirt, 
mitting motion to the pinions v' b' 6' (Figs. - The cyclometer is secured to a bracket e ' ~ 

2, 4 , and 5 ); The registering wheels turn by the nut e". " The said bracket is secured 95 
45 loosely upon a suitable bearing, here shown to the fork C by means of the bolt i and. nut 
as a tube c (Figs. 4 and 5 ), said tube being i' (Fig.T), said bolt passing through a slot 
clampe d.between the sides c' of a U-shaped e'" which permits adjustment of the cyclom- 
"■ 1 ITkme or holder A by bolts c" passi ng through eter. ' 

the said sides. The U-shaped holder A is The operation is as follows: The ringy is 100 
50 provided with a bearing' d and with'a supr rotated with the wheeLof the bicycle, and the 
_ porting stud e. In the bearing d turns a shaft tooth y ' is thus- caused to engage the slots of 
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20 


* the wheel g and imparta step-by-step motion 
to said wheel, the wheel being locked, as al¬ 
ready described, after each partial rotation, 
by the engagement of the periphery of the 

5 ring with the concave faces of the teeth g\ 
A step-by-step rotation is thus imparted, to 
the shaft d! and collar d ,f 9 the pin/on said 
collar engaging the teeth /" of the register¬ 
ing wheel 1 and giving said wheel a single 
io step for each complete-rotation of the bicy¬ 
cle wheel,,the said registering wheel being 
locked when not engaged by the pin /, by the 
engagement of the periphery of the collar.#" 
with the concave faces of the teeth /". ' 

It will be seen by Fig. 2 that each of the 
pinions 5 ' b f V is made of sufficient width to 
engage the teeth fc of one of thewheels -2 3 4 
and to extend over into the plane of the pre¬ 
ceding wheel. Each of the wheels 12 3 has 
a pin 5 as already stated, and each pirn is 

• formed to engage one of the pinions V and 
impart a partiaL rotation thereto. It will be 
seen, therefore, that each complete rotation 
of the wheel 1 will cause- the pin 6 on said 

2 5 wheel to engage the first pinion V and through 
the latter impart a single step rotation to the 
registering wheel 2, and so on through the 
series, the pin of each wheel 12 3 imparting 
a single step relation to the next wheeL Dur- 
30 ing the step-by-step rotation of each of the 
wheels 12 3 the pin b thereon will.enter the 
space'between two of the teeth of the corre¬ 
sponding pinion and will move said pinion a 
distance equal to the width of two of its toetji. 
35 .When the pin leaves the-pinion, the spring 
b" arrests the pinion and prevents accidental 
movement'thereof and of the registering 
wheel. It will be readily seen that it makes 
no difference in which direction the wheels 
40 are turned, as the pin b is adapted to enter 
the pinion upon either side. 

I prefer to proportion or graduate the reg¬ 
istering wheels as follows: The first register¬ 
ing wheel 1 makes one complete revolution 
45 during a quarter-mile, and has a-scale of feet 
npon its index. The registering wheel 2 has 
forty divisions upon its index, and each di¬ 
vision represents a quarter-mile, said wheel 
being moved one division during every revo- 
50 lution of the registering wheel 1, thus regis¬ 
tering the quarter-mile traveled., When the 
registering wheel 2 has been moved forty di¬ 
visions, or one complete revolution, by the 
pin b in the registering wheel 1, it will be 
55 seen that forty quarter-miles or ten miles 
have been traveled. During the last quarter* 
mile registered on the wheel 2, the pin b of 
that wheel Vill engage with the pinion and 
move the next succeeding registering wheel 
60 3 one division, thus registering the ten miles 
traveled. The wheel 3 has forty divisions, 
and is only moved once in every ten miles, 
or one division for every revolution of the 
wheel 2. The index on the registering wheel 
65 3 consists of four series of figures from 0 to 
9 , every ten divisions representing one hun¬ 
dred miles. After the registering wheel 3 


has made a quarter-rotatioh, or ten divisions, 
its pin b will then move .the registering wheel 
4 one division, registering the one hundred 70. 
miles traveled. As shown by dotted lines in 
Fig. 5 , the wheeh 3 is provided with four pins 
bbbb, one pin for each series of figures, this 
number of pins being provided for. the pur¬ 
pose of making the mechanism do its own 75 
calculation, as every quarter-rotation of the 
wheel 3 records one hundred miles by mov¬ 
ing the wheel 4 one division; and each com 
plete rotation of - the wheel 3 will show that 
four hundred miles have been traveled. The 80 
index upon the wheel 4 runs from 0 to. 39 , 
each figure representing one hundred miles. 

It will be seen that the wheel 2 represents 
units, the wheel 3 tens, and the wheel 4 ,hun- 
dreds, and the distance traveled equals the 85 
number of miles' showing through the open¬ 
ing h. ... * 

The cyclometer will register from zero to 
three thousand nine hundred and ninety-nine '. 
and three-fourths miles, and during the last 90 
quarter each wheel will be turned to the po- • 
sitiOn from which it started. 

Figs. 3 and 9 show a modification whereby- 
tho springs b” are dispensed with and the 
flange a of each of the wheels 12 3 has a pin 95 
h 5 inserted laterally, as shown ifi Fig. 9 . The' 
pinion b ' has fastened to it the wheel V” 
which has a series -of teeth with concave outer 
edges or faces, which are prevented from 
moving by the periphery of the correspond- *00 
ing registering wheel, until the pin b 5 reaches 
one of the slots of the wheel 6 s when a nbteh. 
b 6 (Fig. 8) cut in the registering wheel permits 
the pivotal rotation of the wheel b\ Thisar- 
rangement causes the registering wheels to 105, 
lock the pinions after each partial rotation. ' 
Figs. 6 and 7 show respectively a f rontaad 
a side view, showing the. cyclometer sus¬ 
pended from the hub u of the wheeL Sur-; 
rounding the hub is a sleeve consisting of two x to 
sections IV to which are fastened the stiff. 
springs Z". The' sections Z V are detachably 
connected by the screws V" and hold ‘the. 
springs against the hub u 9 said springs con¬ 
stituting jaws which secure the sleeve to the 115 
hub. The springs may be seriated, as shown 
in Fig. 6, to cause more friction if necessary. 
Upon one end of. the sleeve is the toothed 
ring/. On the other is the collar/'". Sur- , 
rounding the sleeve is the bearing m, which 120 
is also made jn two sections held together by 
the screws m\ The cyclometer casing is fas¬ 
tened to the lower part of the hearing m,and 
as the sleeve is revolved, by being held to the . 
hub by the springs Z", the tooth/ will engage 12 5 
with the slots npon the wheel g and revolve 
the same, thus operating the describedmeoh- 
anism. The weight of the cyclometer iasuffi* 
dent to hold it by gravity in a normal pos T- 
tiori. 130 

I do not limit myself to the particular de¬ 
tails of construction herein shown and de¬ 
scribed, and may vary the same in many par¬ 
ticulars without departing from the spirit - 
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of my invention. The system of numbers on 
the registering wheels may also be variously 
modified.; 

The principal advantages peculiar to my 
5 device may be stated as follows: The arrange¬ 
ment of the casing in a vertical position and 
the provision of a transverse aperture in its 
periphery on the upper side, together with the 
arrangement of the registering wheels side- 
ro by-side within the casing, enables the cyclom¬ 
eter to be read from the seat without incon¬ 
venience to the rider. The above in combi¬ 
nation with the annulus, j f and the gear on 
the shaft protruding through the side of the 
15 casing, makes a structure occupying a mini¬ 
mum lateralspace. Further, the arrangement 
of parts within the casing where the pin¬ 
ions are mounted on the same shaft as the 
collar,/, and gear/gr, is calculated to econo- 
20 mize space, and at the same time provide effi¬ 
cient means for transmitting motion between 
the registering wheels. The annulus on the 
ground-wheel, and the gear, g , provide a posi¬ 
tive means for transmitting motion from the 
2 5 ground-wheel when moving in either direc¬ 
tion, and there can occur no accidental move¬ 
ment of the gear. 

I claim— 

1 . In a cyclometer, me combination- of a 
30 number of independently rotatable register¬ 
ing gear-wheels arranged side by side, and- 
all but the last one of the series having pro¬ 
jections for intermittent transmission of 
power, a shaft carrying an intermittently act- 
35 ing driver to turn one of the registering' 
wheels, pinions loosely mounted on said shaft 
and * meshing with the other registering 
wheels respectively, and arranged to be 
turned by the projections on. the adjacent 
40 wheels, a gear affixed to the said shaft, and 
an intermittently acting driver arranged to 
be carried by the ground-wheel and to-turn 
said gear step-by-step. 


2. In a cyclometer, the combination of a 
number of independently rotatable register- 45 
ing gear-wheels arranged side by side, and all 
but the last one of the series having projec¬ 
tions for intermittent transmission of power, 

a shaft carrying an intermittently acting 
driver to turn one of the registering wheels, 5.0 
pinions loosely mounted on said shaft and 
meshing with the other registering wheels re¬ 
spectively, and arranged to be turned by the 
projections on the adjacent wheels, spring 
detents engaging said pinions to prevent acci- 5 5 
dental rotation thereof, a gear on the said 
shaft, and an intermittently acting driver on 
the ground-wheel and co-acting with said 
gear. 

3. A cyclometer comprising in its construe- 60 
tion a casing having a transverse aperture; • 
a bracket supporting said casing and adapted 

to be fastened to the fixed axle of the wheel 
and to hold the casing vertically with the ap¬ 
erture uppermost; a set of registering wheels 65 
arranged side by side within the casing and 
having graduated peripheries visible through 
the aperture in the casing; means for effect¬ 
ing intermittent transmission of motion be¬ 
tween the registering wheels; and means for 70 
transmitting motion from the ground-wheel . 
to the registering wheels including a shaft 
projecting through the side of the casing, a 
gear on said shaft having concaved teeth, and 
an annulus fastened to the wheel and having 75 
a single tooth for engagement with said gear, 
the periphery of said annulus fitting the con¬ 
cave teeth of the latter. . 

In testimony whereof I have signed my 
name to this specification, in the presence of 8 b 
two subscribing witnesses, this 17th day of 
March, A. D. 1894. 

CHARLES E. MOSS. 

Witnesses: 

C. .F. Brown, 

A. D. Harrison. 
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ALEXANDER D. RUFF, OF OWINGSVILLE, KENTUCKY. 


CYCLOMETER. 
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To all whom it may concern: 

Be it known that I, Alexander D. Ruff, 
of Owingsyille, in the county of Bath and 
State of Kentucky, have invented a new and 
5 Improved Cyclometer, of which the following 
is a full, clear, and exact description. 

The object of the invention is to provide a 
new and improved cyclometer* which is com¬ 
paratively simple and durable in construc- 
io tion, not liable to get out of order, and more 
especially desigued for use on bicycles and 
similar machines to accurately indicate the 
distance traveled in miles-.and mlndte frac¬ 
tions thereof. 

15 The invention consists, principally, of an 
operating crank-shaft for-the hands and 
numbering-wheels, the said crank-shaft be¬ 
ing connected by a rod with a lever ful- 
crumed at the front wheel, and a clamp-arm 
20 attached to the hub of the bicycle-wheel and 
carrying a friction-roller to eugage the said 
lever. ... 

The invention also consists of certain parts 
and details and combinations of the same, as 
25 will be fully described hereinafter, and then 
pointed out in the claims. ' 

Reference is to be had to the accompanying 
drawings,ferminga part of this specification, 
in which similar letters of.reference indicate 
30 corresponding parts in all the figures. 

Figure 1 is a side elevation of theimprove- 
tnent as applied on a bicycle. Fig. 2 is an 
enlarged side elevatio.. of the actuating-gear. 
Fig. 3 is an end elevation of the same. Fig. 
35 4 is an enlarged side elevation of the casing. 
Fig. 5 is a piair view of the same with the 
handle-post in section.- Fig. -C is an enlarged 
plan view of the same-with the outer casing 
entirely removed. Fig. 7.is a sectional plan 
40 view of part of the same on the line 7 7 of 
Fig. 8. Fig.Sis an end elevation of the same. 
Fig. 9 is an enlarged cross-section of the 
same on the line 9 9 of Fig* 6. Fig.10 is a 
sectional: side elevation of the same on the 
45 line 10 10 of Fig. $, and Fig. 11 is a similar 
view of part of the same on the line 1111 pf 
:Fig. 8. ••• * 

On the hub A' of the front wheel A of the 
bicycle is clamped, an arm B, provided with 
50 a transversely-extending pin-B', passing be^ 
tween two adjacent /spokes A* to the ontside 
thereof, as is plainly indicated in Fig. 3, the 


said piu carrying on its outer end a friction- 
wheel B 2 , preferably made of rubber or simi¬ 
lar material, and adapted to engage and acta- 55 
ate the curved end of the lever C, fulcrumed 
at C', on a small auxiliary frame 0*, having 
one end hung on the axle A 3 of the front 
wheel A and having its other end supported 
in the fork A 4 for the said front wheel. 60 

On the frame A 2 is arranged a stop C 8 for 
limiting the swinging motion of the lever *0, 
it being understood that on each revolution 
of the front wheel A the said friction-roller 
B engages the lever C and'imparts a swing- 6 $ 
iug motion thereto to actuate the cyclometer, 
in the manner hereinafter .more fully de- . 
scribed.. 

The lever C is pivotally connected on the. 
end opposite the curved end engaged by the 70 
friction-roller B 2 with a rod C*, extending up-.' 
wardly and pivotally connected with a crank- 
arm D' secured on the outer end of the shaft 
D, extending transversely and mounted .tp 
tarn in suitable bearings in the framework. 75 
of the casing E* provided with a clamp E' 
for fastening - the said casing to the post A 5 
of. the handle-bar A 6 , forming, part of the. 
front fork. , . 

; The crank-arm D' has a limited swinging . 80 
motion in. both directions between, the stopr. 
pins E 2 E 3 , preferably covered on their oppo-. 
site faces with felt or othersimilar material, 
so as to deaden the sound of the crank-arm¬ 
coming in contact with the said stop-pins E 2 85 
and E 8 . . The shaft D is. pressed on. within the 
casing E by a spring I)f,so as to hold the 
crank-arm D'nortnally in contact with-the . 
upper stop-pin E 2 , as iUastrated inFig.4, and. 
in a like manner hold the lever 0 in contact 90 
with the stop^pin C 8 on the under side of the. 
shaft D, and within the casing is formed a 
crank-arm D 8 on which is fulcruipod a pawl 
D* pressed on at its rear and-by & spring D 3 
secured on the shaft D. The tree end of the 95 
said pawl engages a series of teeth formed on 
the upper flat face of a hoirizontally-dispo6ed 
ratchet-wheel F, secured on the lower end of . • 
the' shaft F', extending vertically and jour¬ 
naled in suitable bearings in the casing E. 100 

A dog F 8 pivoted in the casing and provided 
with a spring F 4 is adapted to engage a second 
series of teeth formed around the periphery 
of the ratchet-wheel F, as clearly seen in Figs. 
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8, 7, and 8, whereby backward or excessive 
forward movement of the said wheel is pre¬ 
vented. . . 

On the shaft F', a short distance above the 
5 ratchet-wheel F, is mounted a wheel H, hav¬ 
ing a single tooth IF projecting from its pe¬ 
riphery and adapted to mesh with the teeth 
of a star-wheel II 2 , secured on a short shaft or 
spindle Ii 3 , journaled in the casing E parallel 
io to shaft F', whereby a partial rotatory move¬ 
ment is imparted to said star-wheel once dur¬ 
ing each rotation of wheel F. A pinion H 4 is 
secured on shaft II s above the star-wheel H 8 , 
and both the pinion H 4 and said star-wheel 
15 H 2 areprovided with four teeth. The pinion 
H 4 gears with a wheel H 5 , loosely mounted on 
shaft F'above wheel H, and' provided with 
twelve teeth, whereby it will be- seen that said 
wheel H 5 is actuated and moved to the extent 
a 3 of one-twelfth of a rotation once during each 
complete rotation of wheel F. The wheel R 5 
has secured to its upper face an arm or finger 
EL®, the end of which projects laterally be¬ 
yond the periphery pf said wheel for purposes 
35 to be hereinafter set forth, and said arm has 
a central boss H 8 , having a bore of less diame¬ 
ter than the bore of wheel II 5 , in order to fit 
the reduced upper end/of the shaft F', where- 
. by the said wheel is supported on said shaft. 
30 The top of casing E is covered, as seen in 
the drawings, by a dial-plate G, having a 
glass cover E 4 , and at one side of the said 
plate is formed a dial G', similar to a clock- 
dial and having sixty graduations, over which 
35 plays a band or index F 8 , secured to the up¬ 
per end of the shaft F', each graduation cor¬ 
responding to the one seven-hundred-and- 
twentieth part of a mile. This index F 2 moves 
at each rotation pf the bicycle-wheel or op- 
40 eration of the rock-lever D and makes one 
complete rotation of the dial in sixty rotations 
of the bicycle-wheel, which corresponds to 
one-twelfth of a mile. A similar index H* is 
secured to the upper end of sleeve H 8 and 
45 plays over a series of twelve graduations G 2 
inside the series G' and corresponding to 
twelfths of a mile. 

N indicates a shaft or bearing-stud having 
its outer end mounted in the end wall of the 
50 casingE and its inner end threaded to engage 
a threaded socket in the support for the in¬ 
ner end of shaft D, which extends parallel to 
the shaft or stud N, as seen in Fig. 8. A se¬ 
ries of indicating-disks or crown-wheels 11' 
55 I 2 1 8 -ire rotatively mounted on the bearing- 
stud N, each disk being numbered from 0 to 
9 about its periphery and being arranged un¬ 
der an aperture (said apertures being lettered, 
~ r^pectiveiyr G^ ^G^y ^ tf fl G Mn Fig. 5)- h r 
60 the dial-plate G, whereat said numbers appear 
successively when the disks are rotated. 

Each of the disks or crown-wheels is pro¬ 
vided on one side with a series of ten teeth 
I x , between which engage the rounded faces 
65 of spring-pawls K', suitably located in the 
casing, as seen in Figs. 6, 8, and 10, whereby 
the disks are held against accidental rotation, 


and each disk is provided with a hollow ion 
that side opposite to. the teeth I x , in which 
hollow is arranged a T-shaped dog or catch 70 
L, having an elastic stem ^ secured to the 
web of‘ the disk near the boss thereof.' One 
arm or branch V of the head of this dog L 
projects through an aperture formed through 
the web of the disk and bej 7 ond the opposite 75 
side of the disk, as indicated at a: in Fig. G. 
being arranged between two of the teeth l x 
thereof, and the other arm Z 2 is arranged op¬ 
posite to the teeth I x on the next adjacent 
wheel, but. is normally held within the hoi- 80 
low i out of engagement with said teeth I x by 
the elasticity of the stem l. 

As seen in the accompanying drawings, 
there are four indicating-disks, and three of 
these disks only are provided with the dogs 85 
L, for it is evident that no device of this char¬ 
acter is needed on the thousands-disk. 

The extremity of the branch V of the dog L 
on disk I, which is the units-disk, is rounded, 
as indicated a.t‘x in Figs. 6 and 9, and is ar- 90 
ranged in position to be engaged by the ex- ‘ 
tremity of the arm H 8 , before referred to, 
monnted on the wheel H 5 , loose on the shaft 
F', whereby as said arm H 6 turns, as indicated 
by the arrow at y in Fig. 6, said projecting 95 
end V of dog L will be pushed over toward 
the left into position to engage the teeth of 
the next adjacent or tens-indicating disk‘1', 
whereby the two disks I and V are locked to- . 
getber temporarily and caused to each move xoo 
one-tenth of a rotation by the further move¬ 
ment of arm H 8 . In order that this locking 
may be accomplished it is necessary that some 
positive means be provided for preventing 
rotation of disk 1 until the dog L has been 105 
pushed over to lock-disk*I and I'together, and * 
for this purpose a detent J-is provided, piv¬ 
oted at J', inside casing E with a nose J x , 
adapted to successively engage the rear faces 
of the teeth I x of crown wheel or disk I, said 11c 
detent being provided/with a tail J 2 , engaged 
by a spring J 8 , whereby the nose J x is nor¬ 
mally held ont of engagement with the teeth 
of crown-wheel I, as seen in Fig. 6. A pin H?, 
carried on the under side of disk H s , is adapted 115 
to engage the beveled end of said detent J 
and force the nose J x thereof into position, as 
seen in Fig. 7, behind the adjacent tooth of 
wheel I, and this is effected once at each ro¬ 
tation of wheel H 5 . X3 3 

The pin II 7 is arranged in such a position 
that it acts on the detent J slightly in advance 
of the action of arm H 6 with the dog L, where¬ 
by the disk I is ! eld against rotation until said 
dog is pushed over to lock the units and tens 125 
-dTaks together. .Wb eir this lockiug faasheen~ 
effected aud the arm R 8 passed on and en- • 
gaged the tooth of the disk i, while still hold¬ 
ing disks I and I' locked together, the pin H 7 
will slip past the detent J and the spring J 8 ijj 
will withdraw, the nose J x thereof ont of en¬ 
gagement with the tooth I x of disk T, whereby 
the disk will be free to rotate. 

It will be readily understood that but one 
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• dog L is provided on each disk I, I', and P, 
and the dog L on disk I' is adapted to be 
poshed over to the position seen in dotted 
lines in Fig. 0 by the engagement of the dog 
5 L of disk I therewith, whereby the three disks 
I 1' P are locked together at the proper time. 
In like manner the dog L of disk P is engaged 
when the disks are in proper position, by the 
dog Lof disk I', when said dog is pushed over, 
io whereby all four disks are locked aDd caused 
to turn one-tenth of a rotation in unison. 

It is understood that when the units-disk I 
has completed one rotation the arm II 6 locks 
the teus-wheel I' to the units-wheel, and then 
15 both are shifted to the next numeral, and 
when the tens-wheel lias completed a full revo¬ 
lution it carries along the hundreds-wheel, 
and the. latter, at each revolution, carries 
along the thousands-wheel, so that the full 
20 number of miles and subdivisions thereof are 
read on the dial-plate, the full miles by the 
numerals on the numbering-wheels, the one- 
twelfth mile by the hand IP, N and the one 
seven-hundred-and;twentieth mile by. the 
25 hand F 2 . ' % 

The teeth of the ratchet-wheel F correspond 
to the individual graduations in the gradua¬ 
tion G'—that is, to sixty, whereby each move¬ 
ment of the pawl shifts the ratchet-wheel F 
30 the distance between two teeth, so that the 
hand F 2 moves from one mark to the next 
succeeding one on the graduation G'. 

Now, when the front wheel A of the bicycle 
is rotated, then every revolution of the said 
35 wheel causes the friction-roller B 2 to actuate 
the lever C, and the latter, by swinging down¬ 
ward at its rear end, exerts a pull on the rod 
C 1 , thus pulling the crank-arm D' downward 
against the stop-pin D 3 . This downward 
40 movement of the crank-arm D' causes a turn¬ 
ing of the shaft D in the direction of the ar¬ 
row a', (see Fig 11,) whereby the pawl D 4 
acts on the engaged tooth of the ratchet-wheel 
F, so as to turn the latter and shift the hand- 
45 F 2 , as previously explained. As soon as the 
ffiction-roller B 2 has left the lever C, the lat¬ 
ter, (the rod C 4 ,) the crank-arm D', the shaft 
D, and the pawl D 4 are returned to their nor¬ 
mal positions by-the action of the spring D 2 
50 on the shaft D. (See Figs 11.) By this return 
movement the pawl D 4 glides over-the teeth 
of the ratchet-wheel F, as the latter is pre¬ 
vented from making a return movement bj T 
the pawl F 3 . 

55 It will be seen that this device is compara¬ 
tively simple, not liable to get out of order, 
and arranged to permit the rider on the bicy¬ 
cle to at all times read the exact distance 
traveled on the wheel. 

60 Having thus fully described my invention, 

I claim as new and desire to secure by Letters 
. Patent— > . 

1. A cyclometer attachment for bicycles 
and similar machines, provided with ah act- 
65 uating gear comprising a clamping arm 
adapted to be fulcrumed on the hub of the 
front wheel of the machine, a pin extending 
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from the said clamping arm between adjacent 
spokes of said wheel, a friction roller carried 
at the outer end of the said pin, and a lever 70 
havi.ng a curved end adapted to bo engaged 
by the said friction roller, as the latter is car¬ 
ried around by the said frout wheel; substan¬ 
tially as shown and-described. 

2 . I11 a cj’clometer or the like the conibma* 75 
tfon of a rotatively mounted “units” disk, a 
rotatively mounted “tens” disk, means for 
driving the “ units ” disk, means for locking 
the “tens” disk to the “ units” disk, and a 
stop-device for holding the “ units ’’disk while 80 
said.locking mechanism is being actuated, 
substantially as set forth.. 

3 . In a cyclometer or the like the combina¬ 
tion of a rotatively mounted “units” disk, a 
rotatively mounted “tens” disk, means for 85 
driving the “ units ” disk, means actuated by 
the driving mechanism of the “units” disk 
for locking the “tens’’disk to the “units” 
disk, and a stop-device for holding the 

“ units ” disk while the locking mechanism is $0 
being actuated, substantially as set forth. 

4. In a cyclometer or the like, the combi na¬ 
tion of a casing, a shaft rotatively mounted 
therein, a “ units ” indicating disk, means for 
driving the same from said shaft, a “ tens ” 95 
indicating disk, a locking device for locking 
said “tens” indicating disk to the “ units” 
indicating disk during one-tenth of a rota¬ 
tion and a stop device adapted to hold the 

“ units” indicating disk against rotation while 10c 
said locking device is being operated, sub¬ 
stantially as set forth. 

5. In a cyclometer or the like, the combina¬ 
tion of a casing, a shaft rotatively mounted 
therein, a “ unite” indicating disk, means for 105 
driving the same from said shaft, a “ tens ” 
indicating disk, a locking device^ arranged 
between said disks and provided with means 
for holding the same normally ont of opera¬ 
tion, and means actuated from said shaft for no 
holding said “ units ” disk against rotation 
while said locking device is being operated, 
substantially as set forth. 

6. In a cyclometer or the like, the combina¬ 
tion of a casing, a shaft mounted therein, a 115 
“ units ” crown-wheel, a “ tens ” wheel a lock¬ 
ing device for locking the two crown-wheels 
together during one-tenth of each rotation 

of “ units ” wheel and an arm on the shaft to 
engage the teeth of the “units” wheel, where- 120 
by the same is actuated, said arm being also 
adapted to actuate the said locking device, 
substantially as set forth. 

7. In a cyclometer or the like, the combina¬ 
tion of a casing, a shaft mounted therein, an 125 
arm on said shaft, a “ units” wheel having its 
teeth adapted to be engaged by said arm, a 

“ tens” wheel, a locking device adapted to be 
operated from said arm once during each ro¬ 
tation of the “units” wheel and adapted to 13c 
lock “units” and“ tens” wheels together and 
a stop device for holding the “units” wheel* 
against rotation while the locking device is 
being operated, said stop device being pro- 
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vided with means for holding it normally ont 
of operation, substantially as set forth. 

S. In a cyclometer or the like, the combina¬ 
tion of a casing, a shaft mounted therein, an 
•5 arm on said shaft, a “units” crown-wheel 
having its teeth adapted to be engaged by 
said arm, a “tens ’ crown-wheel, a movable 
dog having one end arranged in the path of 
said arm and its other end adapted, when 
ro moved to engage the teeth of the “tens”' 
crown-wheel, whereby the same is locked to 
the “ units wheel, and means forholdingsaid 
dog normally out of its locking position and 
in positiou to be engaged by said arm, subT 
t 5 stantially as set forth. 

0. In a cyclometer or the like, the combina¬ 
tion of a casing 1 , a shaft mounted therein, an 
arm mounted on said shaft, a “ units” crown¬ 
wheel having its teeth adapted to be engaged 
20 by said arm, a “tens” wheel, a movable dog 
having one end arranged inthe path of said 
arm and its other end adapted, when moved, 
to engage the “tens” wheel, means for mov¬ 
ing said dog whereby said wheels are locked 
25 together, and means for holding the “ units” 
wheel against rotation during the movement 
of said dog, substantially as set forth. 

IQ. In a cyclometer or the like, the combi¬ 
nation of a casing, a shaft mounted therein, 
3° an arm mounted on said shaft, a “units” 
crown-wheel having its teeth adapted to be 
engaged kv said arm find- provided with a 
perforation, a “tens” crown-wheel, a dog 
mounted raovably on the“ units ” crown-wheel 
35 with one branch extending through the per¬ 
foration therein and having its other branch 
adapted, when the dog is moved, to engage 
the teeth of the “tens” crown-wheel, where¬ 
by the two crowft-wheels are locked together, 
40 means for moving said dog, means for hold¬ 
ing the “units” wheel against/otation while 
* ^g is being moved and means for hold¬ 
ing said dog normally out of engagement with 
the teeth of the “tens” crown-wheel, sub- 
45 stantially as set forth. 

11. In a cyclometer or the like, the combi¬ 
nation of a casing, a shaft mounted therein, 
an arm on the shaft, a “units” crown-wheel 
having its teeth adapted to be engaged by 
5° said arm and provided with a perforation, a 
tens ” crown-wheel and a dog having an elas¬ 
tic stem mounted on the “units” wheel with 
a -shaped head, one branch of which isbev- 
eled and extends through the perforation in 
55 the “units” wheel between two teeth thereof 


and in position to be engaged and pressed in 
by the arm on the shaft when the same en¬ 
gages the adjacent teeth of the.said “units” . 
wheel, the other branch of said T-shaped 
head being adapted when the head is pressed 60 
in, to engage tho teeth of the “tens” crown¬ 
wheel, whereby the “units” and “tens” 
wheels are locked together, substantially as 
set forth. . 

12. In a cyclometer or the like, the combi- 65 
nation of a casing, a shaft mounted therein, 

a wheel on the shaft, an arm on the wheel, a 
pin on the wheel, a “units” crown-wheel ar¬ 
ranged with its teeth in position to be en¬ 
gaged by said arm, a “tens” crown-wheel, a 70 
dog mow >ly mounted on the “units” wheel 
with one branch iu the path of said arm and 
adapted to be pressed back thereby and its 
other branch adapted when the dog is moved, 
to engage the teeth of the “tens” crown- j 5 
..wheel, whereby the two crown-wheels are" 
locked together, a-detent adapted to hold said 
“ units” crown-wheel against rotation, when 
the arm engages the dog and means for with¬ 
drawing the detent when the dog has been 80 
moved, whereby rotation of the two disks is : 
permitted,- substantially as set forth. , 

13. In a cyclometer or the like, tKie.combi¬ 
nation of a shaft, means for rotating the same, 
an arm on the shaft a “units” crownrjvheel'85 
having its teeth arrauged to be engaged by 
the arm, and having a perforation located be¬ 
tween two of its teeth, a dog mounted r on the 

“ units” wheel.with one end extending through 
the perforation and beyond the face thereof 90 
whereon said teeth are formed and adapted 
to be engaged a'rid moved by the arm on the 
shaft when the same engages the teeth of the 
“unit^” crown-wheel, and a “tens” wheel 
adapted to be engaged by 6aid dog when 95 
moved whereby the “units” and “tens” 
wheels are. locked' together, substantially as 
set forth. 

v 14. In a cyclometer c r the like the combina¬ 
tion of a rotatively mounted “ units ” disk, a ro- 100 
tatively mounted “tens” disk, means for lock¬ 
ing the “tens” disk to the “units” disk and 
a stop-device actuated by the driving mech¬ 
anism of the “units” disk for holding the 
“units” disk while the locking mechanism is 105 
being actuated, substantially as'set forth. 

ALEXANDER D. RUFF. 

Witnesses: 

J. J. Nesbitt, 

Reuben Gudgell. 
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To all whom it mat/ concern. 

Be it known that I, George Edward Mar- 
latt, a citizen of the United States, residing 
at Allegheny, in the county of Allegheny and 
5 State of Pennsylvania, have invented certain 
new and useful Improvements in Line-Count¬ 
ing Attachments for Key - Controlled Ma¬ 
chines; and I do hereby declare the following 
to be a full, clear, and exact description of the 
io invention, such as will enable others skilled in 
the art to which it appertains to make and 
use the same. 

My invention relates to line-counting at¬ 
tachments for key-controlled machines, such 
15 as monotype or other type-casting or type¬ 
setting machines, and has for its main object 
to facilitate the work of the operators of 
these machines, particularly in connection 
with the monotype-machine keyboard which 
20 perforates a paper ribbon as a step in the 
production of type matter and does not 
leave any record whereby the operator can be 
informer! as to when a galley, page, column, 
<&c., of a given number of lines has been com- 
25 pie ted. 

Another object of my invention is to pro¬ 
vide a supporting - bracket of inexpensive 
construction whereby the attachment can be 
readily and detachably secured to the key- 
30 board of a machine with which it is to be 
used. 

Another object of my invention is to pro¬ 
vide an inner figure-wfieel of plain and sub¬ 
stantial construction. 

35 Another object of my invention is to pro¬ 
vide an outer figure-wlieel o; plain and sub¬ 
stantial construction. 

Another object of my invention is to pro¬ 
vide an improved construction of bearing- 
40 block for supporting the parts intermediate 
of the inner figure-wmeel and the outer figure- 
w’heel. 

Another object of my invention is to pro¬ 
vide a pointer-slide which is adapted to be 
45 interlocked with and adjusted upon the inner 
figure-wheel and to carry a traveling reversi¬ 
ble pointer. 

Another object of my invention is to pro¬ 
vide a novel construction o r traveling reversi- 
50 ble pointer which can readily be reversed 
from operative to inoperative position, or 
vice versa. 

Another object of my invention is to pro¬ 
vide the inner stationary pointer with a 
55 striker which can be operated by the travel¬ 
ing pointers so as to ring the gong or bell. 


Another object of my invention is to pro¬ 
vide an improved connection between the 
restoring-key of the machine and the attach¬ 
ment. 60 

With these and other objects in view my 
invention consists in the novel features 
of construction hereinafter specifically de¬ 
scribed, and pointed out in the claims. 

In order that my invention may be fullv 65 
understood, I will proceed to describe it with 
reference to the accompanying drawings, in 
which— 

Figure 1 is a front elevation of my im¬ 
proved line-counting attachment for key- 70 
controlled machines, the bell or gong being 
omitted and the upper part of the outer fig¬ 
ure-wheel being broken away to exhibit the 
parts in rear thereof. Fig. 2 is a top view’ 
thereof. Fig. 3 is a central vertical trans- 75 
verse section of the same, taken on the line 
3 3 of Figs. 1 and 2. Fig. 4 is a vertical 
transverse section taken on the line 4 4 of 
Fig. 1. Fig. 5 is a detail front view showing 
one of the pointer-slides and a traveling re- 80 
versible pointer. Fig. 6 is a transverse sec¬ 
tion thereof, taken on the line 6 6 of Fig. 5. 

Fig. 7 is a perspective view of a pointer-slide 
looking at the outer side thereof. Fig. 8 is a 
perspective view of a traveling reversible 85 
pointer looking at the inner side thereof. 

Fig. 9 is a perspective view’ of the operating- 
pa wd and its hanger separated. 

Like reference characters refer to similar 
parts in the several figures of the drawings. 90 

11 is a supporting-bracket W’hereby the at¬ 
tachment is secured in proper relation to the 
keyboard-restoring key at the side of a key- 
controlled machine, such as a monotype-ma¬ 
chine. This supporting-bracket 11 also pro- 95 
vides means for the support of the several 
parts of the device and is constructed wdth a 
right-hand angular arm 12, a transverse arm 
13, and a left-hand arm 14. The right-hand 
angular arm 12 is formed w’ith a longitudinal ico 
opening or slot 12 a at its outer end, having 
beveled edges 12 b and receives theattaching- 
screws or fastenings 15, w’hich have corre¬ 
spondingly inw’ardly beveled heads 15 a seat¬ 
ing against the beveled edges 12 b of the open- ic¬ 
ing or slot 12 a , so that the bracket can be 
firmly held in correct position with relation 
to a portion of the keyboard A (indicated by 
dotted lines) of a machine, as showm in dotted 
lines in Fig. 4. The transverse arm 13 is ta- no 
pered and projects upwrardly and is bent for- 
W’ardly at its upper end to provide an over- 
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hanging fixed or stationary laterally-extend¬ 
ing pointer 13 a . The left-hand arm 14 is 
formed at its outer end with an offset 14 a , at 
the rear side thereof, having a shaft-opening 
5 14 b , with a transverse oblong slot 14° and with 
a transverse cam-shaped slot or opening 14 d 
located between the shaft-bearing 14 b and 
the oblong slot 14 c . The supporting-bracket 
11 is also constructed with a forwardly-pro- 
io jecting centrally - located stud or hub 16, 
providing a bearing upon which the figure- 
wheels turn and having a longitudinal exte¬ 
rior keyway or groove 16 a and a longitudinal 
screw-threaded socket 16 b in the front end 
15 thereof. 

17 is a large inner figure-wheel having a 
central stud or hub opening 17 a adapted to 
receive the stud or hub 16 of the supporting- 
bracket 11 , upon which it is loosely mounted, 
20 so as to enable it to freely turn thereon under 
the stationary or fixed pointer 13 a . This in¬ 
ner figure-wheel 17 is also constructed with 
peripheral gear-teeth 18, an annular wide 
outer rib or rim 19, having peripheral figures 
25 19 a of even numbers only from “ 2 ” to “ 300,” 
a circumferential inner spring-groove 19 b , 
and an inwardly-beveled edge 19°, with an 
annular narrow inner rib 20 , having an ih- 
wardlv-beveled edge 20 a and with an annular 
30 slide-groove 21 , located between the outer 
rib 19 and the inner rib 20. 22 is a smaller 

outer figure-wheel having a stud or hub open¬ 
ing 22 a adapted to receive the stud or hub 16 
of the supporting bracket 11 , upon which it is 
35 also loosely mounted, so as to enable it to 
freely turn thereon. This outer figure- 
wheel 22 is also constructed with an annular 
rim 23, having peripheral figures 23 a from 
“ 0” to “ 99” and with an inner projection 24 
40 of less diameter than the figure-wheel 22 , 
having peripheral gear-teeth 24 a . 25 is an 

intermediate bearing-block also having a 
stud or hub opening 25 a provided with a key¬ 
way or groove 25 b and also mounted upon the 
45 stud or hub 16 of the supporting-bracket 11 
between the inner figure-wheel 17 and the 
outer figure-wheel 22 and is fixed to the stud or 
hub 16 by a key-piece26, interlocking with the 
keyway s or grooves 16 a and 25 b of the stud 
50 or hub 16 and the stud or hub opening 25 a , re¬ 
spectively. This intermediate bearing-block 
25 is also constructed with an inner recess 
25°, a shaft-bearing 25 d , and an outer spring- 
aperture 25 e at one end and with an inner 
55 spring-aperture 25fa*. its other ond. Mount¬ 
ed loosely in the shaft-bearing 25 d of the in¬ 
termediate bearing-block 25 is a short shaft 
27, having fixed to its inner end an intermit¬ 
tent gear-wheel 28, located in the inner recess 
60 25 c of the intermediate bearing-block be¬ 
tween the latter and the inner figure-wheel 
17, and fixed to the outer end of the short 
shaft 27 is a pinion 29, located in a position to 
mesh with the gear-teeth 24 a of the outer fig- 
65 ure-wheel 22 . 
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30 is an expansion coil - spring located in 
the upper spring-aperture 25® of the interme¬ 
diate spring-block 25 between the outer fig¬ 
ure-wheel 22 and the intermittent gear-wheel 
28, and 31 is another expansion coil-spring lo- 70 
cated in the lower spring-aperture 25 f of the 
Inter mediate bearing-block 25 between the 
inner figure-wheel 17 and the outer figure- 
wheel 22 . These expansion coil-springs 30 
and 31 press against and act as brakes be- 75 
tween these parts to prevent them from turn¬ 
ing too freely. 

32 represents radial pointer-slides arranged 
in an annular series across the circumferential 
inner spring-groove 19 b of the outer rib 19. 80 
Each of these pointer-slides 32 is constructed 
with segmental wings providing a runner 32 a , 
fitting in the annular slide-groove 21 , with a 
beveled outer edge 32 b seating against the 
inwardly-beveled edge 19® of the outer rib 85 
19, with beveled inner groove 32® receiving 
the inwardly-beveled edge 20 a of the inner 
rib 20, with an outer spring-groove 32 d , with 
a pivot-bearing 32 e extending across the outer 
spring-groove 32 d , and with a screw-threaded 90 
hole 32 1 in the front side of the pointer-slide 
32. Pivotally mounted upon the series of 
pointer-slides 32 is a series of traveling re¬ 
versible pointers 33, each formed with a 
pivot-pin hole 33 a , with a trip-pin 33 b , and 95 
with a deep recess 33® at one side of the trav¬ 
eling reversible pointer 33, each of said point¬ 
ers being fixed to a pivot-pin 34, mounted 
loosely in a pivot-bearing 32 e of a pointer- 
slide 32. These pivot-pins 34 are each formed 100 
with oppositely - arranged transverse spring 
recesses or grooves 34 a and with an inner ec¬ 
centrically-arranged pin 34 b , adapted to en¬ 
gage the teeth of the intermittent gear¬ 
wheel 28. 105 

35 represents pins in the form of set-screws 
fitting in their respective deep recesses 33® of 
the traveling reversible pointers 33 and se¬ 
cured in the screw-threaaed holes 32 f of the 
pointer-slides 32 and impinging against the no 
edge 20 a of the inner rib 20 of the inner 
figure-wheel 17. These pins 35 provide stops 
to limit the movement of the traveling re¬ 
versible pointers 33 in one direction, while 
the latter are permitted to move in the oppo- 115 
site direction and assume the position shown 
in dotted lines in Fig. 5. 

For detachably holding the pointer-slides 
32 in position in the annular slide-groove 21 
. of the inner figure-wheel 17 by their runners 120 
32 a and the traveling pointers 33 in either 
their operative or inoperative positions I 
provide an annular series of V-shaped springs 
36, which are passed over the runners 32 a and 
are adapted to embrace their respective 125 
pointer-slides 32 in front of the inner rib 20 
of the inner figure-wheel 17, having their 
outer arms seating in the circumferential in¬ 
ner spring-groove 19 b of the outer rib 19 and 
their inner arms seating in the inner soring- 130 
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grooves 32 d and the inner spring recesses or The hanger 46, with the stem 47 and pawl 
grooves 34 a of the pivot-pins 34 for the time 48, bears upon or slides against the rear side 
being. of the outer end of the left-hand arm 14 of 

37 is a front gong or bell secured to a stem the supporting-bracket 11, being guided by 
5 38, having a screw-threaded inner end 38 a , a pin 50 in the form of a headed screw ex- 70 
connected with the screw - threaded end tending through the oblong slot 14 c into the 
socket 16 b of the stud or hub 16 and provided screw-threaded opening 46 c of the lower arm 
with a flange 38 b of greater diameter than the 46 a of the hanger 46, so that the inner end of 
end of the stud or hub 16 and seating against the pin 50 impinges upon the stem 47 to re- 
10 the end of the latter, whereby the parts are spectively hold the hanger 46 in position and 75 
secured to the stud or hub 16. the stem 47 to its adjustment. The pintle 

39 is a stationary pointer having a collar 48 d of the pawl 48 projects through the cam= 

39 a on the rear side of its lower end, mounted shaped slot or opening 14 d in the left-hand 
on the stud or hub 16 between the outer arm 14 of the bracket 11 and normally seats 
15 figure-wheel 22 and the flange 3S b of the stem against the upper end of the cam-shaped slot 80 
38 and formed with a key-rib 39 c , fitting in 14 d , so as to be located in a position to follow 
the keyway or groove 16 a of the stud or hub the inner side of the cam-shaped slot 14 d and 
16, wherefiy it is locked to the latter while so guide the inner arm 48 c of the pawl 48 into 
being held tightly by the flange 38 b of the engagement with a tooth of the ratchet- 
20 stem 38. On the front side of the outer end w^heel 45 when the pawl 48 is swung inwardly 85 
of the stationary pointer 39 is secured a head- by the depression of the key C, the releasing 
ed stud 40, around which is coiled a spring- of the latter permitting the pawl 48 to swing 
wire striker 41, having an inwardly-extend- outwardly, so that the pintle 4S d will pass to 
ing arm 41 a arranged in the path of the trip- the outer side of the cam-shaped slot 14 d 
25 pins 33 b of the traveling reversible pointers and the inner arm 4S C will leave the tooth of 9 c 
33, so as to be depressed by the trip-pins 33 b the ratchet-wheel 45, the pintle 48 d will be 
as they pass over its extremity, and wdth an guided to its seat, and the pawl 48 will re- 
outwardly-extending arm 41 b , carrying a sume its normal or elevated position and be 
hammer 42 at its extremity for striking the held out of engagement with the ratchet- 
30 gong or bell 37 when the striker is automat- wheel 45 by the pintle 4S d , thus allowing the 95 
ically operated. inner figure-wheel 17 to be turned freely in 

Meshing with the peripheral teeth 18 of either direction for the purpose of setting the 
the inner figure-wheel 17 is a pinion 43, fixed figures 19 a on its periphery in relation to the 
to the outer end of a shaft 44, mounted in the fixed pointer 13 a , under which the figure- 
35 shaft-bearing 14 b of the left-hand arm 14 of wheel 17 turns. ico 

the bracket 11 . Upon the inner end of this Briefly stated, the principle of this inven- 
shaft 44 is fixed a ratchet-wheel 45. tion resides in periodically turning the inner 

46 is a hanger having a lower arm 46 a , or larger figure-wheel 17 one number by 
formed with a transverse stem-opening 46 b agency of an operating-key C and suitable in- 

40 and a longitudinal screw-threaded opening termediate connections each time said key is 105 
46 c , and an upper arm 46 d , formed with a depressed or at the end of each line. It re- 
transverse stem-opening 46 e and a depending ’ sides, furthermore, in automatically announc¬ 
ing 46 f , having a pivot-hole 46*. ing the completion of a galley, page, or col- 

47 is a stem adjustable in the stem-open- umn and thereupon at such predetermined in- 

45 ings 46 b and 46 e and formed -with an out- tervals turning the outer figure-wheel 22 by ito 
turned upper end 47 a , having a screw-thread- means of suitable connections interposed be- 
ed extremity 47 b , whereby the stem 47 is tween said figure-wheels, thus permitting the 
connected detachably with the screw-thread- operator to read, by means of suitable fixed 
ed hole b in the button B of an operating-key pointers, the predetermined number of lines 
50 C of the machine-keyboard A, (shown in dot- to the galley, page, or column as indicated 115 
ted lines in Fig. 4,) with which the attach- upon the periphery of the larger or inner 
ment is connected. wneel 17 and in like manner upon thepe- 

48 is a pawl located within the hanger 46 riphery of the smaller or outer wheel 22 the 
in front of the stem 47, formed with a recessed number of the page upon which he is work- 

55 upper end 48 a receiving the depending lug ing. ^ 120 

46* and having a pivot-hole 4S b coinciding or In practice the maimer of using the at- 
registering with the pivot-hole 46* in the lug tachment and the action of the several parts 
46* of the upper arm 46 d of the hanger 46, is as follows: The inner figure-wheel 17 is 
whereby it is suspended by a pivot-pin 49 from turned until the cipher or “0” of the pe- 
60 within the hanger. The lower part of the ripheral figures 19 a is brought under the fixed 125 
pawl 48 is bifurcated and straddles the lower pointer 13. The small figure-wheel 24 is 
arm 48 a of the hanger 46 and is formed with turned until figure “ 1 ” of the peripheral fig- 
an inner arm 48 c , carrying a pintle 48 d , and ures 23 a is brought to coincide with the sta- 
with a weighted outer arm 4S e , providing a tionary pointer 39. The keyboard operator 
65 counterbalance for the inner arm 48 c . having next ascertained the number of lines 130 
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of type to be set to complete a galley, page, 
column, &c., sets the pointer-slides 32 with 
their pointers accordingly. If the galleys, 
pages, or columns are to be composed of 
5 thirty-two lines each, a pointer-slide 32 is 
placed in such a position as to set its pointer 
33 at “32” of the peripheral figures 19 a of 
the large figure-wheel 17, another pointer- 
slide 32 with its pointer at “64,” another 
io pointer-slide 32 with its pointer at “96,” &c. 
At the completion of a line the operating- 
key C is depressed and carries with it the 
stem 47, provided with the hanger 46 and 
pawl 48, whose inner arm 48° engages the 
15 ratchet-wheel 45 and turns the latter one 
tooth, and consequently turns the shaft 44 
and the pinion 43, wdiich, meshing with the 
peripheral gear-teeth 18 of the inner figure- 
wheel 17, turns the latter one figure 19 a un- 
20 der the fixed pointer 13 a each time the oper¬ 
ating-key C is depressed. At the comple¬ 
tion of the first thirty-two lines the first trav¬ 
eling reversible pointer 33 will have been car¬ 
ried, with the inner figure-wheel 17, until it 
25 coincides with the stationary pointer 13 a , 
when the trip-pin 33 b of this traveling re¬ 
versible pointer 33, having engaged and re¬ 
leased the inwardly-extending arm 41 a of the 
striker 41, the hammer 42 on the outwardly- 
30 extending arm 41 b of the striker 41 will 
strike and ring the gong 37. The operator 
would then read the figure 23 a pointed to 
upon the outer figure-'wheel 22 by the sta¬ 
tionary pointer 39, which would be “1.” 
35 The inner eccentrically-arranged pin 34 b of 
the pivot - pin 34 of the said traveling re¬ 
versible pointer 33 will then engage a tooth 
of the intermittent gear-wheel 28 and turn 
the short shaft 27, and with it the pinion 29, 
40 meshing with the peripheral gear-teeth 24 a 
upon the projection 24 of the inner figure- 
wneel 22 , and hence the latter will give the 
operator the number of the next page, (the 
one on which he is working,) and so on until 
45 the completion of the work in hand. When a 
traveling reversible pointer 33 is turned, 
with its shaft 34 , to the reverse position, 
(shown by the dotted lines in Fig. 5,) the ec¬ 
centric-pin 34 b is also turned to its outer po- 
50 sition out of the range of the teeth of the in¬ 
termittent gear-wheel 28, so that the said 
eccentric-pin 34 b will be carried, with the 
pointer-slide 32 of the inner figure-wheel 17, 
past the intermittent gear-wheel 28 without 
55 turning the latt.ec v When a traveling . re¬ 
versible pointer 33 is in normal position and 
set to a figure 19 a upon the periphery of the 
outer rib 19 of the inner figure-wheel 17,; the 
eccentric-pin 34 b engages a tooth of the in- 
60 termittent gear-wheel 28 and turns it one 
tooth, and the intermittent gear-wheel 28 
being connected with the pinion 29 by the 
shaft 27 the pinion 29 engaging the gear- 
teeth 24 a upon the inner projection 24 of the 
65 inner figure-wheel 22 turns one figure 23 a 


upon the periphery of the rim 23 of the inner 
figure-wheel 22 past the end of the stationary 
pointer 39. 

Having thus described my invention, the 
following is what I claim as new therein and 70 
desire to secure bv Letters Patent: 

V 

1 . A line-counting attachment for key-con¬ 
trolled machines comprising a supporting- 
bracket having a pointer, a figure-wneel hav¬ 
ing gear-teeth and loosely mounted upon the 7 5 
bracket, a ratchet - wheel having a shaft 
loosely mounted upon the bracket and carry¬ 
ing a pinion meshing 'with the gear-teeth of 
the figure-wheel, and a key-stem adapted to 
slide upon the bracket and carrying a pawl 80 
having an arm adapted to engage with the 
teeth of the ratchet-wheel. 

2 . A line-counting attachment for key-con¬ 

trolled machines comprising a supporting- 
bracket having an arm provided with a later- 85 
erally-extending pointer, a figure-wheel hav¬ 
ing gear-teeth and loosely mounted upon the 
bracket so as to turn beneath the pointer, a 
ratchet-wheel having a shaft loosely mount¬ 
ed upon the bracket and carrying a pinion 90 
meshing with the gear-teeth of the figure- 
wheel, and a key-stem adapted to slide upon 
the bracket and carrying a pawl having an 
arm adapted to engage with the teeth of the 
ratchet-wheel. 95 

3. A line-counting attachment for key-con¬ 
trolled machines comprising a supporting- 
bracket having a stud, a figure-vrheel having 
gear-teeth and loosely mounted upon the 
stud of the bracket, a ratchet-wheel having a 100 
shaft loosely mounted upon the bracket and 
carrying a pinion meshing with the gear- 
teeth of the figure-wheel and a key-stem 
adapted to slide upon the bracket and carry¬ 
ing a pawl having an arm adapted to engage 105 
with the teeth of the ratchet-wheel. 

4 . A line-counting attachment for key-con¬ 
trolled machines comprising a supporting- 
bracket having an arm formed with a cam¬ 
shaped slot, a figure-'wheel having gear-teeth no 
and loosely mounted upon the bracket, a 
ratchet-wheel having a shaft loosely mount¬ 
ed upon the bracket and carrying a pinion 
meshing with the gear-teeth of the figure- 
wheel, and a key-stem adapted to slide upon 115 
the arm of the bracket and carrying a pawl 
having an arm adapted to engage with the 
teeth of the ratchet-wheel and provided wdth 

a pintle adapted to travel in the cam-shaped 
slot. , 120 

5 . A line-counting attachment for key-con¬ 
trolled machines comprising a supporting- 
bracket having an arm formed with an ob¬ 
long slot, a figure-wheel having gear-teeth 
and loosely mounted upon the bracket, a 125 
ratchet-wheel having a shaft loosely mount¬ 
ed upon the bracket and carrying a pinion 
meshing with the gear-teeth of the figure- 
wheel, a key-stem, a hanger having a lower 
arm and an upper arm in which the key- 130 
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stem is adjustably mounted, a guide-pin ex¬ 
tending through the oblong slot and the 
lower arm of the hanger and securing the 
hanger to the key-stem, and a pawl pivoted 
5 to the upper arm of the hanger and having an 
arm adapted to engage with the teeth of the 
ratchet-wheel. 

* 6 . A line-counting attachment for key-con¬ 

trolled machines comprising a supporting- 
io bracket having an arm formed with a slot, a 
figure-wheel having gear-teeth and loosely 
mounted upon the bracket, a ratchet-wheel 
having a shaft loosely mounted upon the 
bracket and carrying a pinion meshing with 
15 the gear-teeth of the figure-wheel, a key- 
stem, a hanger having a lower arm and an 
upper arm in which the key-stem is mounted, 
a guide-pin secured to the lower arm of the 
hanger and extending through the slot, and a I 
20 pawl pivoted to the upper arm of the hanger 
and having a bifurcated lower part straddling 
the lower arm of the hanger and providing an i 
inner arm adapted to engage with the teeth 
of the ratchet-wheel, and an outer arm for 
25 counterbalancing the inner arm. 

7. A line-counting attachment for key-con¬ 
trolled machines comprising a supporting- 
bracket having an arm formed with a slot, a 
figure-wheel having gear-teeth and loosely 

30 mounted upon the bracket, a ratchet-wheel 
having a shaft loosely mounted upon the 
bracket and carrying a pinion meshing with 
the gear-teeth of the figure-wheel, a hanger 
having a lower arm, and an upper arm 
35 formed with a depending lug, a key-stem 
mounted in the arm of the hanger, a guide- 
pin secured to the lower arm of the hanger 
and extending through the slot, and a pawl 
located -within the hanger, formed with a re- 
40 cessed upper end, fitting between the de¬ 
pending lug and the body of the bracket, and 
with an arm adapted to engage with the 
teeth of the ratchet-wheel, and a pivot-pin 
-whereby the pawl is suspended from the de- 
45 pending lug. 

8 . A Tine-counting attachment for kev-con- 
trolled machines comprising a supporting- 
bracket, an inner figure-wheel loosely mount¬ 
ed upon the bracket, an outer figure-wheel 

50 having gear-teeth and loosely mounted upon 
the bracket, an intermediate bearing-block 
fixed to the bracket, a shaft mounted in the 
intermediate bearing-block and carrying an 
intermediate gear-wheel at its inner end and 
55 a pinion meshing with the gear-teeth of the 
outer figure-wheel at its outer end, a pointer 
for the outer figure-wheel, means carried by 
the inner figure-wheel for operating the in¬ 
termittent gear-wheel, and means for rotat- 
t) ing the inner figure-wheel. 

9. A line-counting attachment for key-con¬ 
trolled machines comprising a supporting- 
bracket, an inner figure-wheel loosely mount¬ 
ed upon the bracket, an outer figure--wheel 

65 having gear-teeth and loosely mounted upon 
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the bracket, an intermediate bearing-block 
fixed to the bracket, a shaft mounted in the 
intermediate bearing-block and carrying an 
intermittent gear-wheel at its inner end, and 
a pinion meshing with the gear-teeth of the 
outer figure-wheel at its outer end, a pointer 
for the outer figure-wheel, a pointer-slide 
carried by the inner figure-wheel, a traveling 
reversible pointer mounted upon the pointer- 
slide, having a pivot-pin provided with an ec¬ 
centrically-arranged pin adapted to engage 
the intermittent gear-wheel and means for 
rotating the inner figure-wheel. 

10. A line-counting attachment for key- 
controlled machines comprising a support¬ 
ing-bracket, an inner figure-wheel loosely 
mounted upon the bracket, an outer figure- 
wheel having gear-teeth, an intermediate 
bearing-block fixed to the bracket, a shaft 
mounted in the intermediate bearing-block 
and carrying an intermittent gear-wheel at 
its inner end and a pinion meshing with the 
gear-teeth of the outer figure-wheel at its 
outer end, a pointer for the outer figure- 
wheel, having a striker mounted thereon, a 
gong, mounted adjacent to the striker, a 
pointer-slide carried by the inner figure- 
wheel, a traveling reversible pointer, mount¬ 
ed upon the pointer-slide, having a pivot-pin 
provided with an eccentrically-arranged pin 
adapted to engage the intermittent gear¬ 
wheel, and a trip-pin adapted to engage the 
striker, and means for rotating the inner fig¬ 
ure-wheel. 

11. A line-counting attachment for key- 
controlled machines comprising a support¬ 
ing-bracket, an inner figure-wheel loosely 
mounted upon the bracket having a circum¬ 
ferential spring-groove, an outer figure-wheel 
having gear-teeth, an intermediate bearing- 
block fixed to the bracket, a shaft mounted 
in the intermediate bearing-block and carry- 

! ing an intermittent gear-wheel at its inner 
end and a pinion meshing with the gear-teeth 
of the outer figure-wheel at its outer end, a 
pointer for the outer figure-wheel, a pointer- 
slide carried by the inner figure-wheel, a trav¬ 
eling reversible pointer mounted upon the 
pointer-slide havmg a recess at one side and 
a pivot-pin provided with an eccentrically- 
arranged pin adapted to engage the intermit¬ 
tent gear-wheel or to be swung clear thereof, 
a stop-pin secured to the pofhter-slide and 
fitting in the side recess of the traveling re¬ 
versible pointer, and means for rotating the 
figure-wheel. 

12 . A line-counting attachment for key- 
controlled machines comprising a support¬ 
ing-bracket, an inner figure-wheel loosely 
mounted upon the bracket, an outer figure- 
wheel having gear-teeth, an intermediate 
bearing-block fixed to the bracket, a shaft 
mounted in the intermediate bearing-block 

1 and carrying an intermittent gear-wheel at 

i its inner end and a pinion meshing with the 
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gear-teeth of the outer figure-wheel at its 
outer end, a pointer for the outer figure- 
wheel, a pointer-slide, carried by the inner 
figure-wheel, formed with an outei spring- 
5 groove, a traveling reversible pointer mount¬ 
ed upon the pointer-slide having a recess at 
one side, and a pivot-pin provided with 
spring-recesses and an eccentrically-arranged 
pin adapted to engage the intermittent gear- 
io wheel or to be swung clear thereof, a stop-pin 
secured to the pointer-slide and fitting in the 
side recess of the traveling reversible pointer, 
a spring located in the circumferential inner 
spring-groove, outer spring-groove and a 
15 spring-recess, and embracing the pointer-slide 
and means for rotating the inner figure-wheel. 

13. A supporting-bracket for line-count¬ 
ing attachments fer key-controlled machines, 
constructed with bn arm formed with a lon- 
20 gitudinal opening tor the attaching means, a 
transverse arm formed with a pointer, an 
arm formed with j. shaft-bearing, and with a 
transverse cam-shaped slot, with a transverse 
oblong slot, and a centrally-located stud. 

25 14. A 11 inner fig ire-wheel for line-counting 

attachments for <ey - controlled machines 
formed with a central stud-opening, periph¬ 
eral gear-teeth, a.i annular wide outer rib 
having peripheral figures, a circumferential 
30 iimer spring-groove, and an inwardly-bev¬ 
eled edge, an annular narrow inner rib hav¬ 
ing an inwardlv-b?veled edge, and an annu- 
lar groove located between the ribs. 

15. A pointer-slide for line-counting at- 
35 tachments for ke}-controlled machines con¬ 
structed with a segmental runner with a bev¬ 
eled outer edge, w tli a beveled inner groove, 
with an outer sprir g-groove, and with a pivot¬ 
bearing extending across the outer spring- 

40 groove 

16. A pointer-slide for line-counting at¬ 
tachments for ke^v -controlled machines con- 
structed with a segmental runner, with a bev¬ 
eled outer edge, with a beveled inner groove, 

45 with an outer spring-groove, with a pivot- 
bearing extending across the outer spring- 
groove, and with a hole in the front of the 
pointer-slide, a pivot-pin having an eccen¬ 
tric-pin and mounted in the pivot-bearing, 
50 a traveling revers ble pointer having a trip- 
pin and a recess at one side, and a stop-pih 
inserted in the front hole of the pointer-slide. 

17. A line-courting attachment for key- 
controlled machint s comprising a supporting- 

55 bracket, an inner f gure-wheel loosely mount¬ 
ed upon the bracket formed with an annular 
outer rib having peripheral figures and a cir¬ 
cumferential inner spring-groove, an annular 
inner rib, and an annular groove located be- 
60 tween the ribs, an outer figure-wheel loosely 
mounted upon the bracket formed with an 
annular rim having peripheral figures, and 
peripheral gear-teeth, an intermediate bear¬ 
ing-block fixed to the bracket, a shaft mount- 
65 ed in the intermediate bearing-block and car- 
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rying an intermittent gear-wheel at its inner 
end, and a pinion meshing with the gear- 
teeth of the outer figure-wheel at its outer 
end, a pointer for the outer figure-wheel, a 
pointer-slide carried by the inner figure- 70 
wheel, formed with a runner fitting in the an¬ 
nular groove of the inner figure-wheel, with a 
groove adapted to fit the annular inner rib of # 
the inner figure-wheel and with an outer 
spring-groove, a traveling reversible pointer 75 
mounted upon the pointer - slide having a 
pivot formed with a spring-recess and pro¬ 
vided with an eccentrically-arranged pin 
adapted to engage the intermittent gear¬ 
wheel, a spring seated in the circumferential 80 
inner groove, outer spring-groove and spring- 
recess and embracing the pointer-slide, and 
means for rotating the inner figure-wheel. 

18. A line-counting attachment for key- 
controlled machines comprising a supporting- 85 
bracket, an inner figure-wheel loosely mount¬ 
ed upon the bracket, an outer figure-wheel 
having gear-teeth, an intermediate bearing- 
block, fixed to the bracket, having outer and 
inner spring-apertures, a shaft mounted in 90 
the intermediate bearing-block and carrying 
an intermittent gear-wheel at its inner end 
and a pinion meshing with the gear-teeth of 
the outer figure-wheel at its outer end, a 
pointer for the outer figure-wheel, means car- 95 
ried by the inner figure-wheel for operating 
the intermittent gear-wheel, expansion coil- 
springs located in the spring-apertures be¬ 
tween the intermittent gear-wheel and the 
outer figure-wheel, and the inner figure-wheel 100 
and the outer figure-wheel respectively, and 
means for rotating the inner figure-wheel. 

. 19. A line-counting attachment for key- 
controlled machines comprising a supporting- 
bracket, a hub projecting from said bracket, 105 
inner and outer figure-wheels mounted upon 
said hub and provided with gear-teeth, an 
actuating key-stem, a pawl and ratchet inter¬ 
posed btween said stem and the teeth of said 
inner figure-wheel, means for holding the no 
pawl out of engagement with its ratchet 
when at rest, means for guiding the travel of 
said key-stem, a stationary pointer, a bear¬ 
ing-block intermediate of the figure-wheels, 
and means for intermittently rotating said 115 
outer figure-wheel by agency of the inner fig¬ 
ure-wheel. 

20 . A line-counting attachment for key- 
controlled machines comprising a supporting- 
bracket, inner and outer toothed figure- 120 
wheels rotatably mounted upon said bracket, 

a fixed bearing-block intermediate of said fig¬ 
ure-wheels, an intermittent gear mounted 
upon said block, a pinion driven by said in¬ 
termittent gear for transmitting motion from 125 
said inner to said outer figure-wheel, and fric¬ 
tion-springs for retarding rotation of the fig¬ 
ure-wheels. 

21 . A line-counting attachment for key- 
controlled machines comprising a supporting- 13 c 
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bracket, a figure-wheel, a key-stem, and 
means for rotating said figure-wheel by 
agency of said stem, of an annular groove 
and adjacent annular ribs upon the race of 
5 said figure-wheel, a pointer-slide located in 
said annular groove, a pointer carried by said 
slide, and a secondary annular groove in one 
of said ribs for retaining said pointer-slide in 
operative position. 

o 22. A line-counting attachment for key- 
controlled machines comprising a figure- 
wheel containing figures on its periphery and 
moving-or sliding parts each secured to said 
figure-wheel by a spring passing through 
15 them and sliding in a secondary annular 
groove of said wheel, and each carrying a 
pointer to be set to said figures, and also car¬ 
rying a point or tooth integral with said 
pointer for the purpose of transferring inter- 
o mittent motion from said figure-wheel to a 
smaller figure-wheel. 

23. A line-counting attachment for key- 
controlled machines comprising a keyboard, 
a supporting-bracket, inner and outer toothed 
5 figure-wheels rotatably mounted upon said 
bracket, an actuating key-stem connected to 


the restoring-key of the keyboard, a pawl- 
hanger adjustably secured to said stem, a 
pawl pivoted in said hanger and normally re¬ 
tained out of operative position, a ratchet in- 30 
terposed between said key-stem and inner 
figure-wheel, and a ratchet-driven pinion for 
transmitting motion to the inner figure- 
wheel. 

24. A line-counting attachment for key- 35 
controlled machines comprising a keyboard, 
a supporting-bracket, inner and outer toothed 
figure-wheels rotatably mounted upon said 
bracket, an actuating key-stem connected to 
the restoring-key of the keyboard, means for 40 
rotating said figure-wheels by agency of said 
key-stem and intermediate connections, fixed 
pointers for said figure-wheels, a gong se¬ 
cured to said bracket, and a striker for said 
gong adapted to be tripped by the rotary ac- 45 
tion of said inner figure-wheel. 

In testimony whereof I affix my signature 
in presence of two subscribing witnesses. 

GEO. E. MARLATT. 

Witnesses: 

James F. Dornan, 

John Groetzinger. 
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TOUTED STA TES PAT ENT OFFICE. 

IS ADORE GREENWALD, OF PITTSBURGH, PENNSYLVANIA, ASSIGNOR OF ONE-HALF TO 
LANDAU BROTHERS, OF PITTSBURGH, PENNSYLVANIA, A COPARTNERSHIP. 

CLOCK 

1,036,485. Specification of letters Patent Patented Aug. 20,1912. 

Application filed January 20, 1912. Serial No. 672,266. 


To all whom it may concern: 

Be it known that I, Is adore Greenwald, 
a subject of the King of Hungary, residing 
at Pittsburgh, in the county of Allegheny 
5 and State of Pennsylvania, have invented 
certain new and useful Improvements in 
Clocks, of which the following is a specifi¬ 
cation, reference being had therein to the 
accompanying drawing. 

10 This invention relates to clocks, and other 
time pieces, and the primary object of my 
invention is to provide a clock having a 
transmission mechanism in connection with 
the hands of the clock that produce an illu- 
15 sionary effect as though the hands moved 
without any actuating means, thereby mysti¬ 
fying an observer of the clock to that ex¬ 
tent as to cause a greater observation and 
in all probability an examination of the 
20 clock to determine the modus operandi. 

Another object of this invention is to pro¬ 
vide a clock with transparent faces, one of 
which serves functionally as a dial, and to 
conceal the hand transmission mechanism 
25 between the faces in such a manner that the 
hands will have the appearance of moving 
free of any actuating mechanism. 

A further object of this invention is to 
provide a pedestal clock with a transparent 
30 body and dial and with an operating mech¬ 
anism that is concealed within the base of 
the pedestal and faces of the clock for mov¬ 
ing the hands in front of the dial. 

A still further object of this invention 
35 is to accomplish the above results by a sim¬ 
ple, durable and inexpensive clock mecha¬ 
nism that can be easily assembled in various 
forms calculated to produce a mystery as 
to the exact operation of the mechanism. 

40 With the above and other objects in view 
the invention resides in a novel construction, 
combination and arrangement of parts to 
be hereinafter specifically described and 
then claimed. 

45 Reference will now be had to the draw¬ 
ings, wherein like numerals denote corre¬ 
sponding parts throughout the several views 
in which:— 

Figure 1 is a front elevation of the clock. 
50 Fig. 2 is a side elevation of the same, partly 
broken away and partly in section. Fig. 3 
is an enlarged transverse section of a por¬ 
tion of the clock. Fig. 4 is a vertical sec¬ 
tional view of a portion of the clock. Fig. 


5 is a perspective view of a portion of one 55 
of the transparent transmission wheels or 
disks. Fig. 6 is an elevation of a detached 
gear wheel adapted to form part of the es¬ 
capement of the clock and Fig. 7 is an ele¬ 
vation of a detached check pawl of the es- 60 
capement. 

A clock in accordance with this inven¬ 
tion comprises a hollow ornamental base 1 
having a top plate 2 thereof provided with 
a central sleeve or socket 3. Located with- 65 
in the base 1, is a housing 4 provided with 
a central sleeve 5. This housing contains a 
conventional form of clock mechanism or 
train, including springs, wheels, and ele¬ 
ments common to an ordinary clock. The 70 
bottom of the base 1 and the bottom of the 
housing 4 are open, whereby easy access 
can be had to the clock mechanism for 
winding purposes. Mounted in the sleeve 5 
is the lower end of a tubular hollow pedes- 75 
tal 7 retained within the sleeve 5 by a set 
screw 8. The upper end of the pedestal 7 
is flared and provided with a U-shaped 
frame 8 a . In the pedestal 7 there are lo¬ 
cated bushings 9 for a vertical revoluble 80 
shaft 10 that has the lower end provided 
with a pinion 11 meshing with one of the 
large gears of the clock mechanism 6. The 
upper end of the shaft 10 has a horizontal 
cup shaped gear 12 for a purpose that will 85 
presently appear. The frame 8 a presents 
longitudinal shoulders 13, and mounted 
upon these shoulders against the end walls 
of the frame are the depending portions 14 
of circular face plates 15 and 16. These 90 
face plates are arranged in parallelism and 
are connected by a strap 17 having ends 
terminating at the frame 8 a . The strap 17 
can be soldered or otherwise connected to 
the face plates 15 and 16. The face plate 15 95 
has the inner side thereof provided with an 
annular seat 18 for a transparent dial 19 
having a central opening 20. The inner 
side of the face plate 16 has an annular 
seat 21 for a transparent back plate 22. 100 
The back plate 22 is retained upon the seat 
21 by a ring 23 arranged against the face 
plate 16, said ring having the lower edge 
thereof cut away, as at 24 contiguous to the 
frame 8\ Mounted in the central opening 105 
20 of the dial 19 is a^ tubular bearing 24 
which is retained within the opening by a 
sleeve 25. Journaled in the tubular bearing 
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24 is a sleeve 26 having the end thereof 
flanged, as at 27. The sleeve 26 extends 
through a central opening provided therefor 
in a transparent hour disk 28 and this hour 
5 disk is retained in engagement with the 
flange 27 by a washer 29 encircling the sleeve 
26, between the hour disk and the inner end 
of the bearing 24. Journaled in the sleeve 

26 is a shaft 30 and mounted upon the inner 
10 end of the shaft is a transparent minute 

disk 31. This disk corresponds in diameter 
to the disk 28 and said disk is retained upon 
the shaft 30 by a washer 32 and a head 33. 
The head 33 is carried by the inner end of 
15 the shaft 30 and the washer 32 encircles the 
shaft 30 between the disk 31 and the flange 

27 of the sleeve 26. The outer end of the 
shaft 30 is provided with a minute hand 34 
and the outer end of the sleeve 26 is pro- 

20 vided with an hour hand 35. Mounted upon 
the peripheral edges of the disks 28 and 
31 are racks 36 and 37 respectively. Mount¬ 
ed in the depending portion 14 of the face 
plate 15 is a stud shaft 38 that extends into 
25 the frame S a . Revolubly mounted upon the 
inner end of the shaft is a sleeve 39 pro¬ 
vided with a tooth 40 adapted to engage 
the rack 36 of the hour disk 28. Mounted 
upon the sleeve 39 is a pinion or gear 41 
30 meshing with the rack 37 of the minute 
disk 31 and pivotally connected to the de¬ 
pending portion 14 of the face plate 15 by 
a pin 42 is a check pawl 43. This pawl is 
located between the tooth 40 and the de- 
35 pending portion 14 of the face plate 15. 
The pawl 43 has a tooth 44 normally re¬ 
tained in engagement with the rack 36 by 
the end of a spring 45 mounted upon a pin 


46, carried by the depending portion 14 of 
the face plate 15. 40 

In operation, a rotary movement imparted 
to the shaft 10 by the clock mechanism 6, 
causes the gear 12 to revolve the pinion 41 
and minute disk 35. Each revolution of 
the pinion 41 causes the tooth 40 to move 45 
the hour disk 28, consequently the hour and 
minute hands will be moved similar to the 
hands of an ordinary clock. The check 
pawl 43 holds the hour disk 28 while the 
minute disk is actuated, and as the disks 28 50 
and 31 are transparent and the edges of the 
disks concealed by the face plates 15 and 16, 
it will be almost impossible, when looking 
squarely at the clock, to determine the actu¬ 
ating means of the hour and minute hands. 55 
What I claim is:— 

A clock comprising a pair of rotatable 
transparent disks having their edges 
toothed, hands exteriorly of said disks, 
means connected to the disks for support- 60 
ing the operating hands independently of 
each other, a revoluble shaft, a cup-shaped 
gear carried by said shaft, a rotatable sleeve 
provided at one end with a tooth, and a 
pinion fixed to said sleeve and engaging one 65 
of said disks for rotating it, said tooth 
adapted to engage the other of said disks for 
shifting it at every revolution of said 

E inion, said pinion engaged and operated 
y said gear. _ 70 

In testimony whereof I affix my signature 
in the presence of two witnesses. 

ISADORE GREENWALD. 
Witnesses: 

Max H. Srolovitz, 

S. J. Landau. 


Copies of this patent may be obtained for five cents each, by addressing the “ Co mmis s i oner of Patents, 

Washington, D. C.” 
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UNITED STA TES PAT ENT OFFICE. 

WULIAU G. BENTLEY, OE TEMPLE, TEXAS. 

TIME-INDICATOB. 

1,086,268. Specification of Letters Patent. Patented Feb. 3,1914. 

Application filed November 12.1912. Serial No. 730,947. 

To all whom it may concern: from the “ second ”. indicating disks axe 

Be it known that I, William G. Bentley, the “ minute ” indicating' disks 11 and 12, 
a citizen of the United States, residing at the former of which is divided on its pe- 
Temple, in the county of Bell and State of ripheral surface into ten indicating spaces go 
5 Texas, nave invented new and useful Im- numbered from Q to 9 and the latter divided 
provements in Time-Indicators, of which the on its peripheral surface into six indicating ' 
following is a specification. spaces numbered from 0 to 5. Also loosely : 

This invention relates generally to an im- arranged upon the shaft 6 and longitudi- 
provement in time indicators and particu- nally spaced from the “minute” disks is an gg 
10 larly to an indicating apparatus in which “hour” disk 13 the peripheral surface of 
the time noting figures are carried upon ro- which is divided into twelve indicating 
tary disks so constructed and arranged as to spaces numbered from 1 to 12. The open-. 
expose the proper time in hours, minutes ings 3^4 and 5 in the face of the casing are 
and seconds to a face plate. so positioned that one number only of each 70 

15 The main object of the present invention disk is exposed. 

is the provision of a time indicator including Fixed upon the upper transferring shaft 
a series of step by step rotary disks the con- 7 is a toothed wheel 14 formed peripherally 
trol of movement of each disk insuring the with six teeth equally spaced thereon, and . 
proper related movement of the disks to the disk 9 is provided with a single projec- 75 
20 indicate the time. . tion 15 arranged to engage successively the 

The invention in its preferred form of teeth of wheel 14, so that on each rotation of 
details will be described in the following the disk 9 the wheel 14 is advanced the dis- 
specification, reference being had to the ac- tance of . one tooth. Also secured upon the 
companying drawings, in which:— upper transferring shaft .7 is a Second 80 

25 Figure 1 is a view of elevation of the im- toothed wheel 16, which is. an exact: dupli- 
proved device. Fig. 2 is a longitudinal cen- cate of wheel 14*.is provided with six pe- 
tral sectional view. Fig. 3 is a view similar ripherally disposed teeth and is so posi- ‘ 
to Fig. 1 with the face plate removed. Fig. tioned upon the shaft 7 that it mil engage 
4 is an enlarged broken elevation illustrating a toothed wheel 17 secured to the surface 85 
80 the governing device for preventing over- of disk 10 v said toothed wheel 17 also having 
running of the disks. six teeth. .Therefore, as wheel 16 moves 

Referring particularly to the accompany- 1 one tooth at,each complete notation of disk 
ing drawings, my improved time piece is 9 it will be obvious that disk 10 vtill at the 
mounted in a easing 1 preferably, though ^same time be moved'one-sixth of its'circum- 90 
85 not necessarily, of oval-shape having a face ferential length and as said disk 10 is di¬ 
plate therein removably closing the casing vided into six indicating spaces each step 
in any desired manner and formed with a by step movement of disk 10 will expose the 
series of openings 3, 4 and 5, respectively, next successive numeral through the open- 
through which the disks indicate the “hour,” ing 4. Secured upon the shaft 7 is another 96 
40 “ minute ” and “second” are properly ex- toothed wheel 18 which is properly provided 
posed to indicate the proper time. with a single tooth. The wheel 18 is in co- 

Within the casing and disposed in ap- operation with a toothed wheel 19 secured 
proximate vertical alinement are three upon the “minute” disk 11, and said toothed 
shafts, a main shaft 6, an upper transverse wheel 19 has ten teeth so that at each com- 100 
46 shaft 7 and a lower transferring shaft. 8. plete rotation of the wheel 18 the disk 11 
On the main shaft 6 adjacent one end there- is turned one-tenth revolution. Secured 
of is loosely mounted a rotary disk 9 and im- upon the disk 11 is an additional operating • 
mediately adjacent the same a second simi- tooth 20 which is designed to engage a 
.1 ar rotary disk 10, these two disks const!-- toothed wheel 21 fixed upon the lower trans- 105 
50 tuting the “second” indicating disks. The ferring shaft 8. This toothed wheel 21 has .. 
disk 9 is divided on its peripheral surface six teeth so that at each complete revolution 
into ten divisions and each bears a numeral of disk 11 the wheel 8 is advanced the dis- 
from 0 to 9 while the disk 9 is divided into tance of one tooth. Also secured upon the 
six indicating surfaces each bearing a nu- shaft 8 is another toothed wheel 22 periph- 110 
meral from 0 to 5. Also loosely mounted erally provided with six teeth and engaged 
upon the shaft 6 and spaced longitudinally with a toothed wheel 23 secured upon the 
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“minute” indicating disk 12, the wheel 23 
having six teeth so that at each movement 
of wheel 22 the distance of one tooth the disk 
12 is correspondingly moved a distance equal 
5 to the distance between the indicating nu¬ 
merals on the peripheral surface thereof. 

Secured upon the shaft 8 is a toothed 
wheel 24 and this wheel 24 is peripherally 
provided with a single tooth. Said wheel 
io 24 is designed to cooperate with a toothed 
wheel 25 fixed on the disk 13 which toothed 
wheel 25 has twelve teeth. 

A drive gear 26 is secured on the disk 9 
and may be - operated by any power such 
Ias the usual spring train ? electric power 
weight or any type of device arranged for 
this purpose. 

To assist in maintaining the respective 
movable disks from overrunning I provide 
n; what may be termed a governing device. 
Oile of each of said devices is arranged be- 
. tween the toothed wheels 23 and 25 and 17 
and 19 thereby governing all of the mov¬ 
able disks beyond that gear direoted to the 
25 power. .The governing device consists of a 
supporting clip 27 secured upon the main 
shaft 6 between the toothed wheels referred 
to, and to the free terminals of each clip 
- there is secured divergent arms 28 and 29. 
CO' The arms-are preferably hingedly or other¬ 
wise movably connected with the clip and 
are pressed apart by a spring 30 which is 
quite accurate as to its pressing influence, 
being so regulated as to insure just the 
35 proper degree of tension without interfering 
with the necessary movement of the parts. 
The terminals of the arms 28 and 29 are 
provided with minute bearing rollers 31 
which are designed to cooperate with ap- 
40 propriate depressions 32 in the surface of 
the toothed wheels referred to, so that over¬ 
running is prevented and the parts accu¬ 
rately held m the positions to which they 
may be moved. 

‘ ir> The operation of the device will be clearly 
apparent from the drawings, it being un¬ 
derstood that for each complete revolution 
of disk 9 disk 10 makes a one step move¬ 
ment and that for six complete revolutions 
50 of disk 9 disk 11 makes a one step movement. 
For each complete movement of disk 11 disk 
12 makes a step movement while for each 
complete rotation of disk 12 disk 13 will 
make-a one step siovam eat ■ It iathugobvi 
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ous that if the power mechanism is so con¬ 
trolled as to turn disk 9 once in each ten sec¬ 
onds the respective disks will be automati¬ 
cally controlled, thereby an accurate time in 
the “hour,’* “minute” and “seconds” will be 
indicated. 

What is claimed is:— •' 

1. A time indicator including a main 
shaft having a driven “second” disk there¬ 
on presenting numerals from 0 to 9, a sec- 
65 . ond “ second/ 5 disk loosely mounted on the 
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main shaft and carrying numerals from 0 
to 5, an upper transferring shaft, a toothed 
wheel secured thereon, means whereby a 
complete rotation of the “second” disk im¬ 
parts a one-sixth of a complete rotation to 
said toothed wheel, a second tooth wheel on 
the transferring shaft, connections between 
said second tooth wheel and the second “sec¬ 
ond” disk whereby a complete rotation of 
the second tooth wheel will impart a com¬ 
plete rotation to the second “ second ” disk, 
two “minute” disks loosely mounted upon 
the main shafts a toothed wneel on the upper 
transferring shaft and connections between 
said toothed wheel and the first “minute” 
disk to impart a one-tenth revolution to the 
latter in the complete rotation of the former, 
a second transferring shaft, a toothed disk 
thereon and connections between the first 
“minute” disk and said toothed wheel 
whereby a complete rotation of the first 
“minute” disk will impart a one-sixth ro¬ 
tation to the toothed wheel, a second toothed 
wheel on the lower transferring shaft and 
connections between said tooth wheel apd 
second “minute” disk whereby a complete 
rotation of said tooth wheel will impart a 
complete rotation to the second “minute” 
disk, an “hour” disk loosely mounted upon 
the main shaft, a toothed wheel: fixed'upon 
the lower transferring shaft and connections 
between said toothed wheel and “hour” disk 
whereby a complete rotation of said'toothed 
wheel will impart one-twelfth of a complete 
rotation to the “hour” disk. • 

2. A time indicator including a main 
shaft having a driven “second” disk there¬ 
on presenting numerals from 0 to 9, a sec- ' 
ond “second^’ disk loosely mounted on the 
main shaft and carrying numerals from 0 105 
to 5, an upper transferring shaft, a toothed 
wheel secured thereon, means whereby a 
complete rotation of the “second” disk im¬ 
parts a one-sixth of a complete rotation to 
said toothed wheel, a second tooth wheel on 
the transferring snaft, connections between 
said second toowi wheel and the second “sec¬ 
ond” disk, whereby a complete rotation of 
the second tooth wheel win impart a com¬ 
plete rotation to the second “seconds” disk, 
two “minute” disks loosely' mounted upon 
the main shaft, a toothed wheel on the upper 
transferring shaft and connections between 
-said—toothed wheel and- the-first “minute” 
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disk to impart a one-tenth revolution to.the 120 
latter in the complete rotation of the former, 
a second transferring shaft, a toothed wheel 
thereon and connections between the first 
“minute” disk and said toothed wheel where¬ 
by a complete rotation of the first “minute” 125 
disk will impart a one-sixth rotation to the 
toothed whe^l, a second toothed wheel on 
the lower transferring shaft and connec¬ 
tions between said tooth wheel and second 
“minute” disk whereby a complete rotation 130 
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of said tooth wheel will impart a complete the “seconds? and “minute” disks and be- 10 
rotation to the second “minute” disk, an tween the “minute” and “hour” disks to pre- 
“hour” disk loosely mounted upon the main vent overrunning of the same. - 
shaft, a toothed wheel fixed upon the lower In testimony whereof I affix my signature 
5 transferring shaft and connections between in presence o r tw o witnesses. 

said toothed wheel and “hour” disk wherer WILLIAM G. BENTLEY. 

. by a complete rotation of said toothed wheel Witnesses: 
will impart a one-twelfth rotation to the A. F. Bentley, 

“hour” disk, and governing devices between Lennie Culp. 
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UNITED STA TES PAT ENT OFFICE. 

HERMANN ANSCETfrTZ-KAEMPFE, OF NEUM&HLEN, NEAB KIEL, GERMANY. 

GYROSCOPE-COMPASS. 

1,092,816. Specification of Letters Patent. Patented Apr. 14,1914. 

Application filed September 9,1910. Serial No. 581,202. 


To att whom it may concern : 

Be it known that I, Dr. Phil. Hermann 
Anschutz-Kaempfe, a subject of the Em¬ 
peror of Germany, residing at Heikendorfer 
5 Weg 9, Neumiihlen, near Kiel, Germany, 
have invented certain new and useful Im¬ 
provements in or Relating to Gyroscope- 
Compasses, of which the following is a speci¬ 
fication. 

10 This invention relates to gyroscope com¬ 
passes and means for indicating their posi¬ 
tions at a distance from the same. 

As in the well-known plants for transmit¬ 
ting the positions of customary compasses 
15 to a distance, the improved apparatus com¬ 
prises a master compass or the transmitter, 
and a sub-compass or the receiver. The 
purpose of the arrangement is, among oth¬ 
ers, exactly as in the transmission of posi- 
20 tions of customary compasses to a distance, 
to be able to erect the master apparatus, 
whose compass-card is set by a gyroscope, 
at a part of the ship which is protected as 
much as possible, ana to employ one or more 
25 of ihe more simple sub-compasses at the 
places where the instrument is to be read. 

A primary object of the invention is to 
provide an improved construction both of 
the, sub-compass, the receiver, and of the 
SO master compass, the transmitter. To this 
end, the sub-compass is provided with a de¬ 
vice by which the movements of the com¬ 
pass-card are increased mechanically, not 
optically, in order to facilitate its being read. 
35 The master compass, however, is provided 
with a special contact device, by which the 
member driving the transmitting device 
proper is rotated in suitable manner. The 
transmitting device itself, however, is not 
40 comprised in the invention, but one of the 
well-known synchronizing devices customary 
in apparatus for transmitting the positions 
of compasses to a distance or in the art of 
telegraphy may be employed. 

45 One illustrative embodiment of the invent 
tion is represented by way of example in the 
accompanying drawings, wherein— 

Figures 1 and 2 show the sub-compass, 
and Figs. 3 and 4 the master compass. Fig. 
50 1 is an elevation partly in section, Fig. 2 a 
plan view showing part of the cards, on 
which the position is read, Fig. 3 ah eleva¬ 
tion, partly in section, and Fig. 4 a top plan 
view showing tie contact device. 

55 Referring to the drawing, according to 
the invention the sub-compass is provide in. 


addition to the customary card p, i. e. the 
principal card, with a second card g, i. e. a 
secondary card, which rotates faster than, 
and is divided differently from, the 60 
principal card. In the casing a , closed 
by the glass plate 5, is provided any 
suitable driving motor c which is driven 
by. the master compass by means of one 
of the well-known electric synchroniz- 65 
ing devices, so that when the card of the 
master compass rotates a certain angle this 
motor also rotates a certain angle. This 
motor drives the axle /, on which the second¬ 
ary card g is secured, by means of the bevel 70 
gears d and e . The axle f also carries a 
spur gear h meshing with the pinion i on 
the shaft k. The latter is geared by means 
of gears l and m with a bushing or sleeve n 
which is free to rotate on the axle f and has 75 
brackets o and o 1 carrying the principal 
card p . 

Obviously, the secondary card g runs or 
is adjusted in dependence on the principal 
card p. According to the ratio of transmis- 80 
sion of the gearing A, e, Z, m any desired 
more rapid rotation can be imparted to it 
than to the principal card, that is it can in¬ 
dicate a definite angular rotation on any 
desired enlarged scale. 85 

Fig. 2 represents by way of example the 
secondary card g arranged within the prin¬ 
cipal card p. In this illustrative embodi¬ 
ment the secondary card is divided into ten 
divisions which are subdivided into tenths, 90 
and it rotates thirty-six times during one 
revolution of the principal card, but it is ob¬ 
viously possible to provide a different ratio 
of transmission and to divide the card other¬ 
wise and to arrange it otherwise than con- 95 
centric with the principal card. 

In the above example the enlargement is 
six-and-thirty fold; each tenth of a division 
can be read with the same exactitude as a 
whole division on ordinary cards. The me- 100 
chanical enlargement, however, in addition, 
enables the pilot to estimate the relative ve¬ 
locities of the relatively slow angular move¬ 
ments of the ship better than formerly. 

The construction of the master compass is 105. 
based on the well-known arrangement, in 
which the vertical axle of the compass sys¬ 
tem, whose rotation relatively to the ship 
is measured, has not to overcome any appre¬ 
ciable frictional forces, but the requisite work HO 
is supplied by special motors. Direct cur¬ 
rent motors Lave been used heretofore, to 


which, however, various defects are attached. 
The exactness of making and breaking con¬ 
tact left something to be desired or rendered 
relatively complicated constructions neces- 
5 sary. An additional defect of the principle 
referred to consisted in the contact device 
having to be placed by hand into the correct 
position when starting it. One object of this 
invention is to remedy these defects. This 
30 is done, on the one hand, as already men¬ 
tioned, by constructing the contact device in 
a special manner, and, on the other hand, by 
employing three-phase alternating-current, 
motors which have an artificial phase and 
15 are connected in a special manner with one 
another and the compasses. 

Referring to Fi<*. 3, the gyrating mass 1 
mounted on the axle 2 , which is driven by a 
motor 3 and journaled in a casing 4, is car- 
20 ried by the re voluble vertical axle 5. This 
axle is suspended by means of the float G 
floating in a suitable liquid 8 in the box 7. 
The box is provided on the frame 9 which, 
on its part, is journaled in well-known man- 
25 ner by means of the pivots 10 in a Cardanic 
ring 11 . Thus the gyroscope compass can 
rotate around three intersecting axes, 
namely the axes 2, 5, and 10, but rotation 
around the latter axis is partially arrested 
30 by gravity, i. o., can only take place by over¬ 
coming a certain resistance. In such gyro¬ 
scopes the axis of rotation of the gyrating 
mass 1 is placed, as is known, in the north- 
south direction. 

35 The card 12 is attached to the top end of 
the axle 5 and the position of the gyroscope 
can be read directly thereon. A metal ring 
13 is arranged concentric with this card, can 
rotate readily around the axle 5 and is pref- 
40 erablv journaled on balls 14 in a ball-bearing 
l. r >. The ring is divided into two halves 13* 
and 13 b electrically insulated from one an¬ 
other. In the illustrative embodiment they 
are insulated by a piece of insulation 16 on 
45 the one side and a space 17 diametrally Op- 
osite the same dividing the ring into two 
alves. 

The card 12 is provided with a contact 
spring 18, the outer end of which normally 
so projects into the space 17.-.When the gyro¬ 
scope compass rotates relatively to the ship 
the outer end of the spring 18 slides on the 
• inner periphery of one of the halves 13* or 
13 b of the ring without having to overcome 
55 any appreciable resistance, and an electric 
contact is thereby closed which brings about 
a rotation of the ring in the sense of the rel¬ 
ative rotation which has taken place. To 
this end, the contact ring 13 is provided with 
60 a ^im of teeth 19 meshing with a pinion 20 . 
On the axle 21 of this pinion are secured two 
three-phase motors 22 and 23, one phase 
windi ng of each of- which is connected in 
parallel to the two feeders 24 and 25 of a 
65 three-phase system. The third feeder 26 of 


the three-phase system is connected at 27 to 
the frame 9 and thus connected with the. 
card 12 and contact spring 18, andriie halves 
13* and 13 b of the ring are connected by con¬ 
ductors 28 and ^9 with the third phase wind- 70 
ing of each of the motors 22 and 23. 

When the spring 18 electrically connects 
the card with one of the two halves 13* and 
13 b of the ring, the corresponding three- 
phase motor is connected in circuit, the pin- 75 
ion 20 is driven in the one or other direc¬ 
tion, and this imparts its motion to the con¬ 
tact ring 13 which at once moves in the same 
sense in which the vertical gyroscope axle 
previously rotated relatively to the ship, so 
The rotation continues as long as the contact 
spring contacts with one of the two halves 
of the ring and only ceases when the spring 
is again located in the space 17. No injuri¬ 
ous sparking takes place, because only the $5 
one phase, if desired, an artificial phase 
carrying only a very little current, is inter¬ 
rupted, and the sparks formed when an 
alternating current is interrupted are 
smaller than in the case of direct current. 90 

Any suitable synchronizing device, which 
is not comprehended in this invention, is 
driven by the axle 21 of the pinion 20 and 
imparts its motion to a distance. In the 
drawing this synchronizing device is dia- 95 
grammatically represented as an electrical 
device 30 which is connected by a cable 31 
with the motor c of the sub-compass and so 
arranged that whenever the axle 21 rotates 
one revolution the axle of the motor c ro- 100 
tates an equal amount. 

The arrangement is preferably such that 
when contact is made between the spring 18 
and the part 13* or 13 b the part 13* or 13 b 
moves correspondingly very rapidly, so that 10 s 
the contact spring practically does not con¬ 
tact with the inner periphery of one of the 
halves of the ring but moves almost simulta¬ 
neously just as rapidly as the card of the 
gyroscope compass. This is readily brought no 
about by suitably selecting the ratio of 
transmission of the toothed rim 19 and the 
pinion 20, and by suitably predetermining 
the speeds of the motors 22 and 23. The 
torque of these motors may be as great as ns 
desired so that any desired force can be 
exercised by them. Obviously no regard 
need be had to the frictional resistances 
which have to be overcome for adjusting the 
card -ef the sub-compass, because the second- 120 
ary motor of the synchronizing device may 
be as powerful as desired. 

I claim:— 

1. The combination, with a gyroscope 
compass, of a sub-compass comprising a 125 
principal card and a secondary card geared 
thereto to move at a greater speed, and 
means comprising a synchronizing device 
controlled by the gyroscope compass for 
driving the principal card of the sub-corn- no 
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pass in a definite relation to the movement 
of the gyroscope compass. 

2 . The combination of a gyroscope com¬ 
pass comprising'a freely-revoluble, vertical 

5 axle carrying r compass card; a freely revo- 
luble ring di/ided into two halves electri¬ 
cally insulated from one another and hav¬ 
ing a space between the ends of the same 
arranged concentric with said axle; a con- 
10 tact spring on said card normally in said 
space; a sub-compass comprising a princi¬ 
pal card and a secondary card geared there¬ 
to to move at a greater speed; and electrical 
means connected with, the halves of said ring 
15 and comprising a synchronizing, device for 
driving the principal card of the sub-com¬ 
pass in a definite relation to the movement 
of the card of the gyroscope compass. 

3. The combination of a gyroscope com- 
20 pass comprising a freely-revoluble, vertical 

axle carrying a compass card; a freely revo- 
luble ring divided into two halves electri¬ 
cally insulated from one another and hav¬ 
ing a space between the ends of the same ar- 
25 ranged concentric with said axle; a contact 
spring on said card normally in said space; 


3 

a sub-compass comprising an axle carrying 
a principal card, speeding-up gearing driven 
by. the latter axle and a secondary card 
driven by said gearing; a motor driving the 30 
latter axle; a synchronizing device control¬ 
ling said motor; and electrical means for 
controlling the synchronizing device in de¬ 
pendence on the movement of the gyroscope 
compass card, comprising a shaft geared 35 
with said ring and controlling said syn¬ 
chronizing device, two three-phase motors 
wound for running in opposite directions on 
said shaft, a three-phase system having one 
feeder electrically connected with said 40 
spring, two windings of each motor being 
connected in parallel with said system ana 
the two third windings of the motors being 
connected with the halves of the ring, as 
set forth. 45 

In witness whereof I have hereunto signed 
my name this 24th day of August 1910 in 
the presence of two subscribing witnesses. 

Dr. HEBMANN ANSCHtTZ-K AEMPFE. 
Witnesses: 

Julius Rojrke, 

Viktor Pamegren. 
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UNITED STATES PATENT OFFICE. 

ALFRED D. MAURY, OF ILION, KEW YORK, ASSIGNOR OF ONE-FOURTH TO FRANK J. 
BOWEN AND ONE-FOURTH TO WILLIAM F. CARROLL, OF UTICA, NEW YORK- 

METER. 

Application filed March 20, 1918. Serial No. 223,495. 


To all whom it may concern: 

Be it known that I, Alfred D. Maury, a 
citizen of the Unitea States, residing at 
Ilion, in the county of Herkimer and State 
5 of New York, have invented certain new and. 
useful Improvements in Meters, of which 
the following is a specification, reference 
being had therein to the accompanying 
drawing.- 

10 My invention relates to a meter and I de¬ 
clare the following to be a full, clear, con¬ 
cise and exact description thereof sufficient 
to enable anyone skilled in the art to which 
it appertains to make and use the same, ref- 
15 erence being had to the accompanying draw¬ 
ings in which like reference characters refer 
toiike parts throughout the specification. 

The object of the invention is to provide 
a meter for registering the quantity of gas- 
20 oline used in running an automobile. The 
meter is arranged to register the quantity of 
gasoline used in running small trips or the 
amount used.ner day and also to register the 
quantity usea during the season. To this 
25 end the meted ‘is eauipped with an indicat¬ 
ing device, and mecnamsm for actuating the 
same. This latter mechanism is attached to 
any vacuum tank, such as now being used to 
effect a constant Lw o" gasoline to the car- 
30 bureter, and embodies a diaphragm which is 
periodically moved back and forth as the 
vacuum is made or released in the vacuum 
tank after each given quantity of gasoline 
passes from one chamber to the other in 
35 said tank. The diaphragm is intermedi¬ 
ately connected with ,a pawl'that, engages 
the teeth of a ratchet to which the movement 
of the diaphragm is communicated through 
the pawl. ‘ 

40 The object will be understood by referring 
to the drawings in which : 

Fig. 1 is a plan view, showing the casing 
cut away for a clearer inspection of the in*, 
cheating mechanism; 

45 Fig. 2 is an enlarged detail view of cer¬ 
tain gears employed; 

. Fig. 3 an enlarged detail view of a U- 
sh&ped lexer employed; 


Fig. 4 is an enlarged perspective view of 
a pawl employed; 60 

Fig. 5 is an enlarged sectional view of a 
fragment of a shaft, shewing other parts 
immediately connected therewith, which 
parts are employed in the indicating mecha¬ 
nism of the device; 55 

Fig. 6 is an elevational view of a modified 
form of mechanism for actuating the indi¬ 
cating device employed, the casing being 
cut away; 

i Fig. 7 is an elevation of the device, show- 60 
ing tne casing cut away for-the inspection 
of the interior; 

Fig. 8 is a detail view of a modification, 
showing the parts in section and somewhat 
smaller scale than the other figures; 65 

Fig. 9 is an elevation showing certain 
modifications of the device, tfefe casing being 
cut away; 

Fig. 10 is another elevation-^bowing cer¬ 
tain modifications, the casing ana other parts 70 
being sectioned; ■ - 

Fig. 11 is an elevation showing certain 
modifications of the device, the casing being 
cut away; 

Fig. 12 is a detail view showing a plan 75 
of a U-shaped bell crank lever employed. 

Referring more particularly to the draw¬ 
ings, the meter embodies an annular casing* 

-r 1— made in two parts having upturned 
contiguous edges joined together at 2 by a 80 
plurality of bolts 3. An opening is made in 
the casing for the disposition of the spout or 
member 5. The member 5 is provided with 
a countersunk annular recess at 6 for the 
reception of the adjacent edge of the casing 85 
—-1—. The outer, or free end. of the member 
5 is threaded for the mounting of a gland or 
stuffing box 7 that is adapted to prevent any 
leakage nt the junction of the pipe 8 with 
the member 5.. • * Jj ' 90 

; The pipe 8 leads to any well known con¬ 
struction of vacuum tank, not* here shown, 
that is adapted to cause an even uninter¬ 
rupted flow of gasoline to the carburetter, 
such as shown in the Stewart system. In 95 
the Stewart system, the vacuum tank is 
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equipped with two chambers, an upper and 52. A coiled spring 53 is disposed within 
lower chamoer. The gasoline is sucked into the hollow portion of the shaft 48, whereby 
the upper chamber from the main supply to normally push the shaft 47 outwardly 
tank with which it is connected by a pipe, ; from the chamber in the shaft 48 and there- 
5 by the intake stroke of the pistons of the en- ; by'uirge the gear 45 into mesh with the mu- 70 

gine. While this suction is going on the tikited gear 42.. The action of the spring 53 

same will effect a drawing inward of the in pushing outwardly on the shaft 47 is off- 
diaphragm 10, which diaphragm is mounted set by the collar 54 fixed to the shaft 50 in 
on the casing — 1 —. the same having an an-* which the end of the shaft 47 rests. The 
io nular shoulder at 11 for the purpose. -A collar 54 bears against the surface of the 75 

gasket 12 composed of rubber, cork, paper casing — 1 — to limit the thrust of the 

or other suitable material is interposed be- spring 53 . 

tween the surface of the casing — 1 — and Besides the gear 45 , an indicator wheel 
the diaphragm 10 to make the chamber 13 55 is mounted to turn with the shaft 47. 

15 air tight. The indicator wheel 55 has the digits from 80 

The diaphragm 10 is connected in an air 0 to 9 marked upon its periphery, so that 
tight manner with a stud 14 by a washer 15 each time the gear 45 is actuated, the indi- 
that is held in place by the shoulder formed cator wheel 55 will be actuated to bring a 
by riveting over the head 16 of the stud 14. digit before the inspection opening 56 that 
20 Th* opposite end of the stud 14 has a hole is protected by the glass 57 held in place by 85 
for the projection of a shaft 17 which is the brackets 58 secured to the casing — 1 —. 
mounted crosswise to the U-shaped lever 20 . The wheel 55 or units wheel has formed in- 
The stud 14 has a loose 1 taring on the shaft tegral therewith a gear GO equipped with 
17. The free ends of the U-sluiped lever 20 two teeth adapted to form a space that will 
25 are fulcrumed upon the shaft 21 mounted mesh with a tooth of the^pinion 61 which is 90 
to turn within bearings in the brackets mounted to turn independently upon the 
22—22 that are fastened to the partition shaft 62 having bearings in the bracket 
23. The stops 24 and 25 are branched from stands 51 and 63. The pinion 61 is also in 
a member that is fastened to the partition 23, mesh with the tens indicating 'wheel 64 with 
30 and are intended to Hmit the oscillation of the digits 0 to 9 marked upon its periphery. 95 
the U-shaped lever 20 upon its fulcrum 21 . The wheel 64 is mounted to revolve inde- 
The U-shaped lever 20 is held normally in pendently of the sliaft 47 and is actuated 
the full line position illustrated in Fig. 7 by thereon through the space of one digit each 
a spring 20 wound about the shaft 21 and time the units wheel 55 makes one complete 
3j having one end hooked about one side of the revolution. Likewise, the hundreds wheel 10u 
U-shaped lever 20 and the other resting on 65 having the digits 6 to 9 marked upon its 
the surface of the partition 23. periphery is mounted to turn independently 

A pawl 30 is fulcramed upon a shaft 31 of the sliaft 47 and is actuated through the 
that has bearings in the closed end of the space of one digit each time the tens, wheel 
40 U-shaped lever 20 . The free “end of the 64 makes one complete revolution. W 

pawl 30 has a tooth 32 adapted to engage the The wheels. 55, 64, 65 can be reset to zero 
teeth of the ratchet'33. The tooth 32 is by pressing inward on the handle 70 and 
held from lateral displacement by the guides against the tension of the coiled spring 71, 

34—34 formed integral with the end of the disposed about the shaft 50 between the col- 
pawl 30 and contiguous with the tooth 32. lar 54 and the bracket stand 51, to move the 
A spring 35 that has one end attached to the shafts 50 and 47 in the same direction, 
pawl 30 and the other to the lever 20 holds whereupon, the gear 45 will be demeshed 
the tooth 32 of the pawl 30 normally in from the mutilated gear 42. There upon., the 
rQ contact with the teeth of the ratchet 33. tooth 72 of the disk 73 formed integral with 
J The ratchet 33 is mounted to turn with a the shaft 50 will engage a tooth space of the 115 
shaft 40 that has bearings in the brackets crown gear 74. The indicator wheels 55 j 6 il 
41—41, fastened to the partition 23. The ’ and 65 can be turned now freely in either di- 
mutilated or interrupted gears 42 and 43 recti on and reset to. zero position. Imme- 
are mounted to turn with the shaft 40 and diatelv the pressure on the handle 70 is re- 
are adapted to mesh with the gears 45 and leased, the coiled spring 71 will urge the 120 

46 respectively. The krear 45 is fixed to re- shaft 50 back to normal position with the 
volve with the shaft 47 ‘that has a collar 54 bearing against the casing —1— 
Ipose bearing, so asj to revolve therein, and the coiled spring 53 will urge the shaft 

^aitone end in _the_hpllow portion of Jhe. 47 and gear 45 ha ck into me*h with tho mn- - 

Shaft 48T^hicli' is supported In the bear- tilated gear 42 when turned at the proper 125 
ing stand 49. At the other end, the sha^ft angle. • 

47 has a loose bearing, so as to revolve Tbe mutilated gear wheel 43 which also 
therein, in the hollow portion of the shaft revolves with the ratchet 33 meshes with* the 
50. The shaft 50 has bearings in the teeth of the gear 46 mounted to revolve in- 
bracket stand 51 and in the casing —1— at dependency of the shaft 48. The mutilated 139 
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gear wheels 42 and 43 are provided each 
with a guide flange 81 adapted to aid in 
holding said gears in mesh with the gears 
45 ana 46 respectively. The gear 46 is 
5 formed to turn with th? units- indicator 
wheel 82 having the digits 0 to 9 marked 
upon its periphery. The wheel S£ is mount¬ 
ed to turn freely upon the shaft 4S. A gear 
83 having two teeth to form a space adapted 
10 to engage a tooth of the pinion 6i is made 
integral with the wheel 82. The pinion Cl 
is mounted to turn independently upon the 
shaft 62 and is in mesh with the gear 85 
integral with the tens wheel 86 having the 
15 digits 0 to 9 marked upon its periphery. 
The wheel 86 will turn, therefore, through 
the space of one digit each time the units 
wheel 82 makes one complete revolution. 
Likewise, the hundreds wheel 87 will be ac- 
20 tuated one space each time the i ens wheel 86 
makes one complete revolution, and likewise, 
the thousands wheel 88 will be actuated 
through the space of one digit each time the 
hundreds wheel 87 makes one complete revo- 
25 lution. 

The pinions 61 and the gear wheels 45 
and 46 are each provided with alternating 
teeth that reach, across and one half way 
across the surface of the periphery, as 
?0 shewn in Fig. 2 in order to permit the teeth, 
of the respective meshing gears to cleat a 
tooth to mesh. 

In operation, each time thfe intake stroke 
of the pistons of the engine, not here shown, 
33 draws the gasoline from the supply tank to 
the vacuum tank, the suction created thereby 
will draw inward the diaphragm 10, which 
is convoluted to make it more flexible. The 
U-shaped lever 20 is rocked, therefore, upon 
40 its fulcrum within the limits of the stops 
24 and 25 to thereby actuate the pawl 30 
which in turn revolves the ratchet 33 
through the space of one tooth. Immedi¬ 
ately the suction is released, the diaphragm 
10 will be restored to normal position aided 
by the spring 26, In this latter movement 
of the diaphragm 10 and the U-shaped lever 
20, the pawl 30 will ride over the next adja¬ 
cent tooth of the ratchet 33. The ratchet 
S3 will be prevented from turning while 
the pawl 30 is riding over the next adjacent 
tooth by the pawl SO having a trunnion that 
bears in the bracket 91. A spring 92 is em¬ 
ployed to hold the pawl 90 yieldingly 
65 .against the teeth of the .ratchet 33. 

Inasmuch, as the number of teeth on the 
ratchet 33 lias been predetermined tp- cor- 
.respond with the quantity of gasoline that 
flows into the vacuum tank, not shown, at 
one filling, it may be assumed in this in¬ 
stance that there are 33 teeth on the ratchet 
33 and that each tooth represents one 
eleventh of a gallon of gasoline. Further¬ 
more. there are three sets of teeth oh. the 
^ mutilated gear 42 adapted to form is mc h 


instance a space to mesh with a tooth on 
the gear 45. The ratio of the teeth in 
ratchet 33 to the teeth in mutilated gear 42 
is as eleven to one. Therefore, each time 
the pawl 30 has actuated the ratchet 33 70 
through the space of eleven teeth, the mu¬ 
tilated gear 42 will be revolved through the 
space of one tooth, whereby the indicator . 
wheels will register one gallon. The wheels 
55, 64 and 65 are used to register the gal- 75 
Ions per trip or per day and then reset to 
zero position and the wheels 82, 86, 87 and 
88 are used to register the gallons per 
season: 

Fig. 8 shows a modification embodying a 80 
piston 100 that will perform the function 
of the diaphragm 10 of the former con¬ 
struction. 

^ Figs. 6 and 9 show a still further modi¬ 
fication employing an electric circuit. In 85 
Fig. 9, the diaphragm 101 is connected to 
a plunger 102 having a hollow chamber 103 
opening into the air tight chamber 104. A 
coiled spring 105 surrounds the plunger 102 
between the diaphragm 101 and the casing 60 
—1—. The opposite end of the plunger 102 
is pivoted at 111 to a bell crank pawl 106 
having a tooth that engages a notch in the 
bifurcated end of the yoke shaped lever 
107. The lever 107 is fulcrumed at 108 to 
the depending yoke shaped bracket 109. 
There is also a depending bracket 110 in 
the lower end of which loosely rests the end 
112 of the bell crank pawl 106. When the 
diaphragm 101 is actuated outward to draw loo 
the bell crank pawl 106, the lever 107 will 
be rocked upon its fulcrum 108 and effect 
an electric contact between the points 
115—116. A further movement outward 
of the diaphragm 101 will cause the bell M® 
crank pawl 106 to turn upon its pivot 111. 

The portion 112 of the pawl 106 being in 
contact with the fixed bracket 110 will cause 
the tooth of the pawl 106 to unhook from 
the lever 107. whereupon the lever 107 will no 
return to its normal position, as shown in. 
the full lines in Fig. 9. A stop 117 formed 
integral with the lever 107 abuts against 
the bracket. 110 to limit the return movement - 
of the lever 107. This return movement of 11 5 
the lever 107 will be effected by the coiled 
•spring 114 connecting the bell crank lever 
107 with the bell crank pawl 106. As the 
lever 307 returns to its normal position, the 
electrical contact between the points 115 120 
and 116 will be broken. Immediately the 
vacuum is released in the chamber 103, the 
diaphragm 101, the plunger 102 and the 
pawl 106 will be returned to normal posi-. 
tion by the coiled spring 105. 125 

The electric circuit formed by tty* con¬ 
tact points 115 and 116 will energize the 
magnet 121 shown in Fig. 6, which magnet 
will thereupon attract the armature 122 sup^ 
ported by the yoke shepsd lever 123 fab itt 
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crumed at 124 to the standard 125. The 
lever 123 will be rocked and actuate the 
^>awl 126 that is fulcrumed on shaft 127 
carried by said lever 123. The actuation of 
5 the pawl 120 will rotate the •ratchet wheel 
128, whereby to move the inaicatoi: device 
to register the given quantity of gasoline 
used. The ratchet 128 is prevented from 
turning in a direction opposite from that 
10 to which it is actuated'by the pawl'126 by 
another pawl 129. The pawl 126 is held 
yieldingly in mesh with the teeth of the 
ratchet 128 by the spring 130 wound about 
the shaft 127* with one end bearing against 
i > the end of the lever 123 and the other 
against the pawl 126. The lever 123 has 
an arm 131 to limit its outward movement. 
A spring 138 returns the lever 123 to nor¬ 
mal position. _ ! 

20 Fig. 10 shows a still further modification 
of the electrical parts. . Here the plunger 
140 is pivotedly connected to the lever 142, 
such as used in the Stewart vacuum feed sys¬ 
tem, which lever is rocked upon its fulcrum 
25 143 by a float in .the vacuum chamber, not 
B nown. The plunger 140 is pivotally con¬ 
nected to the bell crank pawl 144. The pawl 
144 has a tooth in engagement with a tooth 
formed in the U-shaped bell crank le ver 145, 
so which is fulcruqied at 146 to a support 147. 
As the pawl 144 is pulled outward by the 
plunger 140, an electrical contact will be 
made at the points 148 and 149. A further 
• movement downward of the pawl 144 will 
35 cause the tooth thereof to unhook from the 
bell crank lever 145 by reason of the member 
150 of the pawl 144 coming in contact with 
the surface 151 of the casing — 1 —. Imme¬ 
diately the pawl 144 is unhooked from the 
40 lever 145, the said lever 145 will return to 
formal position under the influence of the 
spring 152, which connects the pawl 144 and 
the lever 145. The return of the lever 145 
to normal position will break the electrical 
46 contact made at the points 148 and 149. The 
stop 153 formed in the lever 145 will engage 
the support 147 to limit the return move¬ 
ment of the lever 145. When the electrical 
contact is made through the points 148 and 
60 149, a current will energize the magnet 121 
shown in Fig. 6 , whereby to actuate the indi¬ 
cating device to register the quantity of gas¬ 
oline used. 

Fig. 11 shows another, modification of the 
65 electric switch embodying a spring 170 car¬ 
rying a contact point 171 adapted to make 
nn electric contact with the point 172 of the 
bracket 173 fastened to the base 174 by bolts 
175. The lhsuIaEon‘176 r 'is field" in place by 
90 the bolts 175. Bracket ,173* has a part that 
rests on the insulation 176 and is held in 
place also by the bolts 175. The free end 
of the spring 170 is bent at right angles and 
rests normally on the insulation 176. The 
95 spring 170 Ts mounted upon' the insulated 


bushing 177 and held in place by the bolt 
178. An insulated washer 179 is interposed 
between the base 174 and the nut 180 to pre¬ 
vent the nut 180 from short circuiting on 
base 174. A lock nut 181 may be emploj r ed TO 
to hold nut 180 in place. 

The spring 170 is actuated, whereby to ef¬ 
fect an electric contact at the points 171 and 
172 by the plunger 182 that has a fiber point 
at 183 to prevent the spring 170 from short To 
circuiting on plunger 182. The plunger 182 
is connected to the air valve 184 located in 
the vacuum tank 185. The air valve is op- 
; erated by the lever 186 of the vacuum tank 
185. SO 

When the float, not here shown, of the 
vacuum tank 185 rises, it reaches such a 
height that certain springs, not shown, at¬ 
tached to the lever 186 will cause the same to 
rock upon its fulcrum 187 into the dotted 85 
line position illustrated in Fig. 11 . This 
movement of the lever 186 is effected very 
quickly causing the lever 186 to hit the up¬ 
per flange 188 on the valve 184, whereby 
there is transmitted a vertical motion to the 00 
plunger 182 which in turn hits the spring 
170 with its fiber point 183. This motion 
will deflect the spring 170 and effect an elec¬ 
tric contact at the points 171 and 172. The 
electric contact thus made will serd an elec- 05 
trie impulse to energize the magnet 121 , 
shown m Fig. 6 , ana thereby operate the 
indicating device to register the quatitity of 
gasoline used. After the spring 170 is de¬ 
flected so that the point 171 makes contact loo 
with point 172, the plunger 182 falls back 
to its original position and the contact of 
points 171 and 172 is broken. 

Having thus described my invention what 
I claim as new and desire to secure by Let- 10 f 
ters Patent is: 

1 . In a register, electrical means for ac¬ 
tuating the same, said means comprising a 
spring retracted electrical switch, a bell 
crank pawl adapted to engage said switch, 110 
a plunger connected with said bell crank 
pawl, whereby the movement of the plunger 
will be communicated to the switch, and 
said pawl having its end bent for tripping 
said pawl, whereby to brake the electrical 115 
contact. 

2 . In a register, electrical means for ac¬ 
tuating the same, said means comprising a 
spring retracted electrical switch, carrying a 
contact point, a bracket carrying another 12 ® 
cdutact point, a bell crank pawl having a 
tooth adapted -to engage said switch, a 
plunger connected to saia pawl in a pivotal 
manner, a support fbr carrying .said'switch, 

a spring connecting said pawl and switch, ltf 
whereby to hold said parts in normal posi- * 
tion. 

3. In a register, electrical means for ac- . 
tuating the same, said means comprising a 
U-shaped bell crank lever carrying an elec- i*o 
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fcrieal contact point, a bracket carrying an- and U-shaped lever, whereby to aid in re- 
other electrical contact point, a bell crank turning said pawl and lever to normal posi- 
pawi having a tooth adapted to engage said tion, and a stop attached to said U-shaped 
U-shaped bell crank lever, whereby to hold bell crank lever whereby to limit the return 
3 said parts in normal position, a plunger movement of said U-shaped bell crank lever, 
connected to said pawl in a pivotal manner, In testimony whereof I have affixed my 
a support for carrying said U-shaped bell signature. 

crank lever, a spring connecting said pawl ALFRED D. MAURY. 
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The following is a description of integrat¬ 
ing apparatus embodying my invention in 
the form- and manner at present preferred 
by me; but it will be understood that vari- 
5 ous modifications and changes may be made 
without departing from the spirit of my 
invention and without exceeding the scope 
of my claims. 

My invention will best be understood by, 
io reference to the accompanying drawings, 
in which I have illustrated the preferred 
form of devices for carrying out my inven¬ 
tion and in which Fig. 1 is a front perspec¬ 
tive view of the apparatus; Fig. 2 is an 
15 end perspective view thereof; Fig. 3 is a 
perspective view of a counter having at¬ 
tached to one dial thereof a shutter for con¬ 
cealing the numbers of said counter, such 
shutter being partially broken away; Fig. 
20 3 A is a sectional view of the counter shown 
in Fig. 3; showing the left-hand dial of 
said Fig. 3 partly in elevation and partly 
in section, to illustrate the manner of attach¬ 
ing said shutter to said dial. Like reference 
25 characters indicate like parts throughout the 
drawings. 

The apparatus integrates and registers 
two functions of all angles of operation 
with time of operation. For purposes of 
30 illustration it will be described as installed 
upon a ship or other mobile object, travelling 
at a uniform speed, and as being controlled 
by a master-compass to integrate, with time 
of operation, the sines and cosines of all an- 
35 gular movements of said ship or mobile ob¬ 
ject relative to a set path. It is thus possi¬ 
ble by means of the invention to determine 
the distance which the mobile object has 
traveled from said set path and from its 
40 known point of departure. It will, how¬ 
ever, be understood that my invention is use¬ 
ful in other connections than as an aid to 
navigation, it being applicable generally 
to the integration of functions of angles of 
4j operation with time of operation. 

Referring to the drawings: At the left- 
hand side of Fig. 2 is shown a mechanism 
for integrating and registering in numbers 
sines of angles of operation with time of 
1,0 operation; and at the right-hand side a 
tnechanism for integrating and registering 
in numbers cosines of angles of operation 
with time of (operation. Attached to rotat¬ 
able shaft 1 at the left-hand end thereof is 


spoked wheel 2, and attached to said rotat- W 
able shaft at the right-hand end thereof is 
spoked wheel 2*. Mounted upon spoked 
wheels 2 and 2 a respectively are compass 
cards 3 and 3*. Rotatably mounted upon 
the left-hand end of shaft 1 is yoke 4, car- 60 
rying at the outer end of one arm set¬ 
screw 5; and similarly mounted upon the 
right-hand end of said shaft 1 is yoke 4% 
carrying at the outer end of one arm set¬ 
screw 5 a . These set-screws are for the pur- 65 
pose of clamping the yokes to the annular 
portions of spoked wheels 2 and 2*, respec¬ 
tively. The other arm of yoke 4 carries at 
its outer end a pin 6, engaging a vertical 
slot in cruciform yoke 7, whereby said pin 70 
actuates said cruciform yoke. The cruci¬ 
form yoke is supported by grooved rollers 
8 , 8% 8 b and 8 C on yoke-track 9. Attached to 
the arm which carries pin 6 is a pointer 25, 
which is mounted in radial alignment with 75 
reference to the centers of shaft 1 and said 
pin 6. Mounted on the lower portion of 
cruciform yoke 7 is a sine-integrating unit 
driven by integrating disk 10, and compris¬ 
ing integrating wheel 11, counter-driving 66 
shaft 12 (rotating in suitable bearings), and 
counters 13 and 14, carried by said shaft 12. 
Integrating wheel 11 is maintained in driv¬ 
ing contact with sine-integrating disk 10 by 
bar 15, pressed by springs 16 and 17 against 85 
roller 18, mounted on the lower end of said 
cruciform yoke 7. Yoke 4*, at the right- 
hand side of the device, has a yoke-pin en¬ 
gaging a corresponding cruciform yoke 7 a , 
supported in like manner on a yoke-track 60 
9*, and carrying a cosine-integrating unit 
comprising an integrating wheel, a counter- 
driving shaft and counters 13 a and 14 a , car¬ 
ried by said shaft. The operative relation¬ 
ship between the cosine-integrating cruci- °5 
form yoke 7 a and its yoke pin is not the same 
as the operative relationship between the 
corresponding sine-integrating elements, 
being such that, as appears from Fig. 1, 
when the sine-integrating cruciform yoke 7 100 
is central with reference to sine-integrating 
disk 10, cosine-integrating cruciform yoke 7 a 
is at its extreme outward position with refer¬ 
ence to cosine-integrating disk 10*. Thus, 
while sine-integrating wheel 11 is in its cen- 105 
tral or non-rotating position of contact with 
sine-integrating disk 10, cosine-integrating 
wheel ll a is in its extreme outward position 
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of contact with cosine-integrating disk 10% 
and therefore is rotating at maximum 
speed. A corresponding integrating disk 
10 a drives cosine-integrating wheel ll a . In- 
5 tegrating disks 10 and 10* are driven, 
through speed-reduction gearing (not 
shown) by a motor rotatable at substan¬ 
tially constant speed and here illustrated 
as an electric motor 19, which receives its 
io current from any suitable source of electrical 
energy (not illustrated). This motor 19 
also preferably drives a clock 20. The speed 
of motor 19 is regulated in a well-known 
manner by a cam (not shown), operated by 
15 hand-wheel 21, and acting upon friction -1 
brake governor 22. The clock is so designed 
that it keeps correct time when the motor is 
operating at normal speed. By comparison 
of this clock 20 with a standard timepiece, ^ 
20 the correctness or incorrectness of the motor 
speed may at any time be determined. 

Compass card 3 a on the cosine-integrating 
• side is a duplicate of compass-card 3 on the 
sine-integrating side, except for the reversal 
25 of the figures thereon. 

It is well known that when a rotary mem¬ 
ber is provided with a pin engaging in a 
slot of a linearly-moving member, the move¬ 
ment of the latter member may be correlated 
to the sine or to the cosine of the angle of 
movement of the rotary member. 

The position of contact of integrating 
wheel 11 and its corresponding wheel on the 
cosine-integrating side with the integrating 
35 disks, and, consequently, the rate of rotation 
of said wheels and the value of the numbers 
registered by their counters, is governed 
through rotating shaft 1 by the operation of 
a motor and preferably by a step-by-step 
40 electric motor 23. Thus, angular move¬ 
ments relative to the directional element of 
a primary compass may be caused, through 
a master-compass and suitable transmitting 
devices, to so energize some of the field 
45 magnets of step-by-step motor 23 as to ro¬ 
tate shaft 1 and thereby bring integrating 
wheel 11 to such a position of contact with 
integrating disk 10 as to impart to it a 
speed resulting in the registration by one of 
60 the sine-indicating counters of a number 
which represents an integration of the sine 
of tlie angle of movement with reference to 
the directional element of the primary com¬ 
pass, with time of operation. Simultane- 
55 igisly, one of the cosine-indicating counters 
registers in numbers an integration of the 
cosine of such angle with time of operation. 
Thus, through the intermediary of step-by- 
step motor 23 the integrating units b«x>me 
60 operatively electro-magnetically locked to 
the master-compass or other controlling de¬ 
vice, and therefore reproduce all angular 
movements thereof and integrate all such 
angular movements with time of operation. 
65 The apparatus is adjustable to integrate 


with time of operation sines and cosines of 
all angles of operation with reference to in¬ 
dicated direction of any base-line—such ad¬ 
justment being effected in the following 
manner: When no current flows through 70 
step-by-step motor 23, shaft.1, together with 
spoked wheels 2 and 2 a and attached compass 
cards 3 and 3% is freely rotatable. Shaft 1 
is manually rotated until the desired points 
(say 50) on the two compass cards register 75 
with fixed points, such as lubber’s lines. 
Set-screws 5 and 5 a are then released, and 
cruciform yokes 7 and 7 a are moved upon 
their respective tracts until the cruciform 
yoke-pin pointers are also in alignment with 80 
the figures, such as 50, on the respective com¬ 
pass cards and with the respective lubber’s 
lines—yokes 4 and 4 a being then clamped by 
their set-screws to the annular portions 
of spoked wheels 2 and 2% respectively. 85 
Thereafter rotative movement of shaft 1 
will cause a shifting of cruciform yokes 7 
and 7 a upon their tracks to positions corre¬ 
lated to the sine and the cosine, respec¬ 
tively, of such angle of rotation. The four 80 
counters are then set at zero, the clock is set, 
and the motor 19 (which actuates the two 
integrating disks 10 and 10* and said clock) 
is started. The initial adjustment of cru¬ 
ciform yoke 7 has brought sine-integrating 85 
wheel 11 to the center of sine-integrating 
disk 10, and the initial adjustment of cru¬ 
ciform yoke 7 a has brought the cosine-inte¬ 
grating wheel to its maximum outward 
position from the center of cosine-integrat- 100 
ing disk 10 a . Therefore motor 19 will pro¬ 
duce no rotation of sine-integrating wheel 
11, and will cause cosine-integrating wheel 
ll a to rotate at maximum speed. These 
conditions will obtain so long as there is no 105 
variation relative to the directional element 
of the primary compass from the assumed 
50° position. 

Assuming now that there occurs an angu¬ 
lar movement of 1 ° relative to the direc- lio 
tional element of the primary compass, as 
for example, by reason of veering of the 
ship which carries the device and its con¬ 
trolling compass: Through the action of a 
master-compass controlled by the primary 115 
compass, and a suitable transmitting device, 
step-by-step motor 23 will be actuated to 
rotate shaft 1 and spoked wheels 2 and 2 a 
by 1°. Through yoke 4 and yoke-pin 6, 
cruciform yoke 7 will be moved along its 120 
track, thereby sliifttng sine-integrating 
wheel 11 away from its non-driven position 
at the center of sine-integrating disk 10 to 
a position wherein its speed will be corre¬ 
lated to the sine of'the angle of 1 °. Simul- 125 
taneously, and through yoke 4 a and its yoke- 
pin, cruciform yoke 7 a will have been moved 
along its track, thereby shifting the cosine- 
integrating wheel from its extreme outward 
position whereby its speed will be correlated 130 
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to the cosine of the angle of 1°. I prefer- ing the sine of the angle of 1° multiplied 
ably so fix the speed of motor 19 that at the by the time in hours during which the device 
end of one hour of operation the ! figure was operating at a 1° angle from the initial 
registered by one of tne sine-integrating setting. If the ship be now headed toward 
5 counters will represent the actual sine of its 50° set path, the sine-indicating counter 70 
the angle at which the device has been op- number will begin to decrease—the rate of 
erating; and the number registered by one such decrease being proportional to the new 
of the cosine-integrating counters will rep- angle of direction of the ship relative to 
resent the actual cosine of said angle. For said set path. Thus, if the ship be headed 
10 example, at the end of one hour of operation directly toward its set path, i. e. at an angle 75 
under the condition of the assumed 1° of 90° thereto, sine-integrating wheel 11 will 
change from the initial 50° setting, one of be shifted to its maximum outward position 
the sine-indicating counters will register from the center of sine-integrating disk 10, 
0.0174, which, is the-sine of the angle of 1°; and will therefore rotate in a reverse di- 
15 and one of the cosine-indicating counters rection at its maximum speed. Regardless 80 
will register 0.9998, which is the cosine of of the angle of direction at which the ship 
the angle of 1°. As the counters register traveling at a uniform speed, approaches 
numbers in which time of operation is a. its set path, the sine-integrating counters 
factor, such numbers will progressively in- will again register zero when said set path 
‘20 crease so long as the device continues to is reached. Thus the sine-integrating coun- 85 
operate at 1° deviation from the original ters show at all times the integration of 
50° setting. If the ship has traveled at a the sines of all the various angles at which 
uniform speed one nautical mile in said the device has operated, with all the various 
hour,, its distance from its set path, at the periods of time involved in such operation. 

25 end of such hour, will be .0174 of a nautical Similarly, the cosine-integrating counters 90 
mile. If it has traveled at a uniform speed will show at all times the integration of 
15 miles in said hour (as determined by the cosines of all the various angles at which 
any of the methods well known in naviga- the device has operated, with all the various 
tion), it is only necessary to multiply such periods of time involved in such operation. 

30 registered number 0.0174 by 15 to learn the With the distance and direction of the 95 
distance (.261 of a nautical mile) from the ship from its set path indicated, and with 
ship to its set path. Under the assumed the distance indicated between a point of 
conditions, the number 0.9998 on the cosine- departure of known latitude and longitude 
integrating side of the device will indicate and the ship as projected upon the set path, 

85 the distance in nautical miles between the the position of the ship in terms of latitude loo 
known point of departure and the ship, as and longitude may at any time be readily 
projected upon the set path., provided the ascertained. 

ship lias traveled at a uniform speed one I employ counters of the reversible type, 
nautical mile in one hour. If it has traveled one of each pair being right-hand drive and 
40 at a uniform speed 15 miles in that hour, the other left-hand drive. With both coun- 105 
the distance between the known point of ters of the path-indicator set at zero when 
departure and the ship as projected upon the ship is heading on its set path, a veer- 
the set path will be 15 X .9998, or 14.9^7 ing to the right causes the number showing 
nautical miles. .on the left-hand counter (Fig. 1) to increase. 

45 It will lie understood that if the device Simultaneously, a shutter automatically cov- 110 
is required to operate for long periods of ers the negative, or decreasing^ number on 
time, counters may be employed having a the right-hand counter. I believe this ex- 
larger number of dials than that shown in pedient of exposing one counter and cover- 
the drawings. It will also be understood .ing the opposite counter is novel in this art; 

50 that the gear ratios may, if desired, be such and it possesses the advantage of instantly 115 
that the dials will rotate more slowly than indicating the direction in which the set 
above indicated. For example, these gear path lies. It is further desirable in that the 
ratios may be such that, at the end of one confusion which might result from the ne- 
hour of operation, the indications of the cessity of considering the values of two sets 
55 counter dials will register a figure repre- of exposed figures is thereby obviated. 120 
senting but one-tenth the actual sine or Moreover, when the ship, traveling at a uni¬ 
cosine. form speed, crosses the set path, one shutter 

If the ship be swung to head parallel to will* automatically close, while the opposite 
the set path of 50°, the consequent 1° move- shutter will automatically open; and this al- 
co ment relative to the directional element of ternate closing and opening constitutes a 125 
the primary compass will result in shifting practical and readily-observable guide to the 
the sine-inlegrating wheel 11 back to the set path, which permits of more accurate 
center of the sine-integrating disk 10, where steering than is possible with any other ap- 
it will stop rotating—leaving registered paratus or by any other method w T ith which 
(; 5 upon one of its counters a number represent- I am familiar. The shutters are caused to 130 
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operate in the described manner by attach¬ 
ing them over the highest digit of the high¬ 
est dial of each counter, as illustrated in Fig. 
3. In this position they respond immediate- 
5 ly to the reversal of the counterdriving shaft 
which produces a negative reading. 

My integrating apparatus may be used in 
conjunction with a gyro-compass of the type 
in which an electric circuit is controlled by 
10 a rolling conductor attached to the sensitive 
element of said compass and contacts with 
conductors adjacent said sensitive element, 
and wherein the latter conductors are rapid¬ 
ly oscillated to overcome static friction. 
15 Such oscillations, which are at the rate of 


of sines and cosines of angles of movements 
with distances of such movements, and with 
reference to a set path and a known point 
of departure, they are open to the objection 
that in order that the movements of the 70 
stylus used in connection therewith shall be 
of any advantage as a steering guide in re¬ 
lation to set path, the chart must be imprac¬ 
ticably large. If large-scale charts be em¬ 
ployed, they must be frequently changed. 75 
Moreover, the integrations on such charts 
are not shown in numbers, and distances 
must therefore be measured and computed. 
My apparatus is operatively independent of 
charts and their size limitations. Its rate of 80 


about two per second, are transmitted 
throughout the entire repeater-system— 
even the repeater-compass card having an 
oscillatory movement, which interferes with 
•20 accurate reading thereof. If these oscilla¬ 
tions (which are of the order of % of one 
degree in extent) were communicated to 
spoked wheels 2 and 2% to yokes 4 and 4% 
and to cruciform yokes 7 and 7 a , they would 
25 cause the integrating wheels to constantly 
shift backward and forward over the faces 
of the integrating disks, and the counters 
would be rapidly actuated in alternate direc¬ 
tions. This would produce undue wear 
30 throughout the mechanism, and would also 
render difficult the reading of the counters. 
Where it is desired to employ my integrat¬ 
ing apparatus with such a gyro-compass, I 
provide means for preventing the communi- 
35 cation of the oscillations to these parts and 
to the compass cards in the following man¬ 
ner: I mount spoked wheels 2 and 2 a rotat¬ 
ably, instead of fixedly, on shaft 1; and at¬ 
tach to said shaft an arm 26 ; the outer end 
40 of which arm is bent at a right angle and 
oscillates about the center of slot 27, between 
adjustable members 28 and 28 a , carried by 
member 29, mounted upon spoked wheel 
2—without, however, contacting with said 
45 adjustable members. The oscillations are 
therefore not communicated to the spoked 
wheel or to any of the devices actuated 
thereby. When, however, step-by-step mo¬ 
tor 23 moves in response to deviations of the 
50 ship, rather than merely in response to os¬ 
cillations of the electrical terminals of the 
gyro-compass, arm 26 will take up a new po¬ 
sition, carrying with it spoked wheel 2 and 
the parts controlled thereby, and will there- 
65 after oscillate about a new center. The 
cosine side of the_device will, under these 
circumstances, carry similar elements for 
preventing the communication of oscillations 
_ to its compass card and parts associated 
00 therewith. 

Various chart-recording devices, under 
control of both gyro-compasses and mag¬ 
netic-compasses, are shown in the prior art. 
w While such devices, when properly designed 
and constructed, will record the integration 


operation is preferably such that the counter 
registrations are in terms of one ten-thou¬ 
sandth of a nautical mile, at a uniform speed 
of one nautical mile per hour—thus consti¬ 
tuting it a very sensitive and legible indica- 85 
tion, for steering purposes, of departures 
from set path. In order that a chart might 
be equally legible, it would require to be on 
a scale or about 175 lineal feet per hour. If 
such a chart were intended to be used in con- 90 
nection with maneuvering, it would require 
to be proportionately wide. Therefore, as a 
path-and-position indicator, my invention 
has the distinct advantage over chart-re¬ 
cording devices of registering clearly-ob- 05 
servable numbers which require but a simple 
multiplication to convert them into the de¬ 
sired terms of distance from set path and 
distance made good on set path from known 
point of departure; and of operating upon 100 
a scale very much larger than is feasible in 
a chart recorder. 

What I claim as new and desire to secure 
by Letters Patent of the United States is: 

1. In combination, rotatable means for in- 105 
dicating the direction of any base line, and 
means responsive to angular movement of 
said rotatable means away from said base 
line for integrating with time of operation 
and registering in number’s a function of the no 
angle through which said rotatable means 
has moved. 

2. In combination, rotatable means for 
producing an indication of the direction of 
any base line, a motor and means actuated 215 
by said motor to integrate with time of op¬ 
eration a function of angles of movement of 
said rotatable means relative to the indica¬ 
tion of direction of said base line. 

3. In combination, rotatable means for l 20 

producing an indication of the direction of 
any base line, a - second rotatabTeTHesns cor- 
related in speed to angles of movement of 
said first rotatable means relative to said 
base line in order to produce an integration 12,r 
of a function of said angles of movement 
with time of operation, and means for regis¬ 
tering in numbers the result of such integra- 
tion. 13 

4. In combination, a motor rotatable at a 1 



substantially constant speed, means for pro¬ 
ducing an indication of the direction of any 
base line, said means being movable relative 
to said indicated base line, means actuated 
5 by said motor and co-operative with said 
direction-indicating means to integrate with 
time of operation a function of angles of 
movement of said direction-indicating means 
relative to said indicated base line, and a 
10 counter for registering in numbers the result 
of such integration. 

5. In combination, a motor, a disk driven 
by said motor, a wheel driven by said disk 
and movable across the face thereof, and 

15 means for moving said wheel relative to said 
disk and adjustable to indicate the direction 
of any base line, said disk and wheel co-oper¬ 
ating with said wheel-moving and direction- 
indicating means to integrate with time of 
20 operation functions of angles of movement 
of said direction-indicating means relative 
to said indicated base line. 

6. In a self-contained integrating appara¬ 
tus, a rotatable member adjustable to pro- 

25 duce an indication of the direction of any 
base line, and means controlled by said mem¬ 
ber for registering in numbers the integra¬ 
tion, with time of operation, of a function of 
an angle of movement of said member rela- 
30 tive to said indication of direction, said 
means comprising a motor rotatable at a 
constant speed, a disk driven by said motor, 
a wheel driven by said disk, and a device 
for moving said wheel across the face of said 
35 disk. 

7. In combination, means for indicating 
the direction of any base line and angularly 
movable with reference thereto, means co¬ 
operative with said direction-indicating 

40 means to integrate with time of operation 
a function of angles of movement of said 
direction-indicating means relative to said 
indicated base line, a pair of counters for 
registering in numbers the results of such 


integrations, and means operatively related 45 
to said counters for distinguishing between 
the same. 

8. In combination, angularly-movable 
means for indicating the direction of any 
base line, means co-operative with said last- 50 
named means to integrate with time of oper¬ 
ation two functions of angles of movement 
of said direction-indicating means to the 
right or left of said indicated base line, and 
two pairs of counters controlled by said inte- 55 
grating means for registering the results of 
such integrations. 

9. In combination, rotatable means for 
indicating the direction of any base line, 
means co-operative with said rotatable CO 
means to integrate with time of operation 
two functions of angles of movement of said 
rotatable means relative to said indicated 
base line, and two pairs of counters for reg¬ 
istering the results of such integrations, said 65 
counters being controlled by said integrating 
means and being supported on yokes movable 
along tracks. 

10. In combination, rotatable means for 
indicating any base line and means respon- 70 
sive to angular movement of said rotatable 
means away from said base line for integrat¬ 
ing with time of operation and registering 

in numbers two functions of the angle 
through which said rotatable means has 75 
movea. 

11. In combination, a self-contained de¬ 
vice including a motor rotatable at a sub¬ 
stantially constant speed, means actuated by 
said motor to produce an indication of the 80 
direction of any base line, said means being 
movable relative to said indicated base line, 
and means whereby said last-named means 
integrates and registers in numbers two 
functions of such angles of movement with 85 
time of operation. 

EDWARD L. HOLMES. 
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The following is a description of navigat¬ 
ing apparatus and methods of operating the 
same embodying my invention in the form 
and manner at present preferred by me; but 
5 it will be understood that various modifica¬ 
tions and changes may be made without de¬ 
parting from the spirit of my invention and 
without exceeding the scope of my claims. 

My invention will best be understood! by 
10 reference to the accompanying drawings, in 
which I have illustrated the preferred form 
of devices for carrying out my invention, and 
in which Fig. 1 shows schematically the sev¬ 
eral units comprising the apparatus and a 
15 wiring diagram of an electrical system which 
may be employed in connection therewith; 
Fig. 2 is a perspective view showing a master- 
compass and associated mechanical and elec¬ 
trical devices; Fig. 3 shows in vertical section 
20 the various elements of a magnetic-compass 
and some of the elements of the master-com¬ 
pass and supporting means for said com¬ 
passes; Fig. 4 is a top plan view of the mag¬ 
netic-compass and of some of the master- 
25 compass elements and the supporting means; 
Fig. 5 is a front perspective view of a device 
which indicates path and distance; and Fig. 
6 is an end perspective view of the device of 
Fig. 5. Fig. 7 is a front elevation of a counter 
30 having attached to one dial thereof a shut¬ 
ter for concealing the numbers of said count¬ 
er, such shutter being shown as partially 
broken away; and Fig. 8 is a sectional view of 
the counter illustrated in Fig. 7, showing the 
35 left-hand dial of said Fig. 3 partly in eleva¬ 
tion and partly in section, to illustrate the 
manner of attaching said shutter to said dial. 
Like reference characters indicate like parts 
throughout the drawings. 

40 My invention is particularly applicable to 
navigation. In the navigation of a ship or 
other mobile object there is a continual tend¬ 
ency toward angular deviation from the set 
path along which it is desired that the ship 
45 or other mobile object shall travel. For ex¬ 
ample, in the case of a ship, a number of 
causes, such as winds, cross seas and care¬ 
lessness on the part of the helmsman, con¬ 
stantly tend to produce such angular devia- 
50 tions —these movements being known in nav¬ 
igation as yawing of the ship, and frequently 
amounting to several degrees. The helmsman 
on observing that the vessel is angularlv de- 
parting from its set path can straighten the 
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vessel to its compass course, but there is no 55 
record left of its having departed from the 
set path, or of the angle of departure, or of 
the time during which it has traveled on the 
off course. IJpon realizing that there has 
been angular deviation of the.vessel from the' 50 
set path, a skilful helmsman endeavors to re¬ 
turn to that path. However, this proceed¬ 
ing is altogether a matter of guess work, be¬ 
cause the set path is obviously merely an 
imaginary line in space. The net result is 55 
that the vessel, due to the foregoing causes, 
may, and in practice does, frequently depart 
from the set path a distance of several miles 
between astronomical observations—obvious¬ 
ly with consequent danger and uneconomical 70 
operation. 

My invention provides an apparatus for 
readily determining at any time the then dis¬ 
tance from the ship to the set path. 

The apparatus affords a path-and-position 75 
indicator, and comprises a magnetic-compass 
which governs a magnetic compass which 
governs the master mechanism controlling 
what I term a path-and-distance indicator. 
This path-and-distance indicator comprises 80 
a repeater-compass which is responsive, 
through the master-compass, to the magnetic- 
compass—together with integrating and reg¬ 
istering mechanism under the control of said 
repeater-compass. One side of the repeater- 85 
compass preferably controls path-indicator 
counters, and the other side controls distance- 
indicator counters. The counters controlled 
by the path-indicator side show whether the 
ship is on its set path or to the right or left of 90 
said path; and register a figure which, when 
multiplied by the speed of the ship, will at 
any time show the then distance of the ship 
from its set path. The counters controlled 
by the distance-indicator side show the po- 95 
sition of the ship with reference to its known 
point of departure, and register a figure 
which, when multiplied by the speed of the 
ship, will at any time show the then distance 
between said point of departure and a pro- 100 
jection of the ship upon the set path. The 
chart position of the ship may be readily 
found by correlating these, two figures. 
While the apparatus will be described as op¬ 
erating one repeater-compass only, it will be 105 
understood by those skilled in the art that it 
may be employed to control any number of 
such repeater-compasses, as well as other de- 


14? 


2 1,704,250 


vices such as automatic steering mechanism, 
course-recorders and path-and-distance indi¬ 
cators. 

Referring to the drawings (Fig. 3), 1 in- 
5 dicates a liquid magnetic-compass compris¬ 
ing magnetic needles 2 and 2 a , mounted upon 
arms 3, carried by conical hub 4 (preferably 
of glass) containing jewel 5, forming a bear¬ 
ing for pivot 6, supported on post 7 integral 
io with follow-up compass bowl 8, formed of in¬ 
sulating material, such as-glass. Arms 3 also 
carry annulus 9, (preferably of mica), upon 
which are supported magnetic-compass card 
10 (of material such as etched brass which is 
15 insoluble in oil) and compass card conduc¬ 
tors 11 and ll a both ends of which conduc¬ 
tors project downwardly into electrolyte 12 
contained in the lower portion of bowl 8. 
Floating upon this electrolyte is a body of 
20 liquid 13, which serves to insulate and pro¬ 
tect the metallic compass structure, in a man¬ 
ner to be hereinafter described. Integrally 
mounted in the periphery of bowl 8 and pro¬ 
jecting into said bowl are bowl conductors 14, 
25 14% I4 b and 14 c . Follow-up bowl 8 carries a 
cover 15 (preferably of glass), between which 
and said bowl is expansion chamber 16. 
Mounted on cover 15 is master-compass card 
17. Follow-up bowl 8 is supported on base 18 
30 (Fig. 3), carrying fcllow-up bowl gear 19 
and distributor rings 20, 20 a and 20% elec¬ 
trically insulated from said base and elec¬ 
trically connected to follow-up bowl con¬ 
ductors 14, 14 a , 14 b and 14 c . Attached to 
35 base 18 is shaft 21, operatively rotating in 
socket 22 on upper platform 23 of frame 24, 
suspended by bearings 25 and 25 a , tiltably 
supported on gimbal-ring 26, supported by 
bearings 27 and 27 a (Fig. 4) on binnacle- 
ring 28, mounted on binnacle-stand 29. Also 
mounted on frame 24 is lubbers line bracket 
L, which has a lubber’s line for the magnetic- 
compass card and also a lubber’s line for the 
master-compass card. Mounted on upper 
45 platform 23 and electrically insulated there¬ 
from are three brushes 30, 30 a and 30 b , which 
operatively contact electrically with dis¬ 
tributor rings 20, 20* and 20 b , respectively. 
Attached to the under side of upper platform 
50 23 is follow-up motor 32, (Fig. 2) the arma¬ 
ture shaft of which carries a worm (not 
shown) which drives a worm gear (nbt 
shown), mounted on shaft 33, "which latter 
shaft also carries bey el pinion 34, meshing 
5f» with and driving bevcL gear 35, mounted on 
vertical shaft 36. Vertical shaft 36 carries 
at its upper end pinion 43, meshing with and 
driving compass bowl gear 19—whereby fol¬ 
low-up motor 32 rotates said compass bowl. 
60 Follow-up motor 32 has differential field 
windings 44 and 45 (Fig. 1), and receives cur¬ 
rent from generator 46 or other suitable 
source of electrical energy. The lower end of 
shaft 36 carries spur gear 37, meshing with 
65 and driving intermediate gear 38, integral 


with gear 39, mounted on a shaft having its 
bearing in lower platform 31 of frame 24, 
which gear 39 in turn meshes with and drives 
transmitter shaft gear 40—whereby follow¬ 
up motor 32 also rotates transmitter multiple 70 
brush 41, in electrical contact with transmit¬ 
ter distributor block 42. 

The supply of current from source 46 to 
follow-up motor 32 is controlled by the move¬ 
ments of armature 47 of relay 48, which 75 
armature carries springs 49 and 49 a . At¬ 
tached to said armature are adjustable sus¬ 
pended control weights 50 and 50°, the pur¬ 
pose of which will be hereinafter explained. 

The relay has adj ustable contact members 51 80 
and 51 a , coacting with the contact members 
on the relay armature. The opposing ad¬ 
justable electromagnet coils 52 and 52 a of 
said relay are continually energized by al¬ 
ternating current flowing through the two 85 
circuits associated with the follow-up bowl, 
included in which circuits is electrolyte 12. 
Relay armature 47 responds to a differential 
in the current flowing through the follow-up 
bowl circuits and through the relay coils, in 90 
a manner to be hereinafter described. 

Current from source 53 is conveyed 
through rotary transmitter 41—42 to the 
field coils of reversible step-by-step motor 
54, causing said motor to rotate intermittent- 95 
ly and in either direction, in a well-known 
manner. Referring to Fig. 6, the armature 
shaft of step-by-step motor 54 carries spur 
gear 55, meshing with and driving spur gear 
56, mounted on countershaft 57, carrying pin- ioo 
ion 58, meshing with and driving spur gear 
59, mounted on countershaft 60, carrying pin¬ 
ion 61, meshing with and driving spur gear 
62, mounted on repeater-compass shaft 63. 
Attached to the path-indicator, or left-hand, 105 
end of this latter shaft is a spoked wheel 64; 
and attached to the distance-indicator, or 
right-hand, end of said shaft is a spoked 
wheel 64 a . Mounted on the annular portion 
of spoked wheel 64 is path-indicator repeater- l io 
compass card 65; and on the annular portion 
of spoked wheel 64 a , distance-indicator re¬ 
peater-compass card 65\ Rotatably mounted 
on the left-hand end of repeater-compass 
shaft 63 is yoke-66, carrying at the outer end 115 
of one arm the set-screw 67 for clamping said 
yoke to the annular portion of spoked wheel 
64. The opposite end of shaft 63 carries a 
corresponding and similarly mounted yoke 
66 a and set-screws 67 a for clamping this latter 1-9 
yoke to the annular portion of spoked wheel 
64 a . The other arm of yoke 66 carries at its 
outer end yoke-pin 68, engaging a vertical 
slot in cruciform yoke 69, supported by 
grooved rollers: 70, 70% 70 b and 70 c on yoke- l- r> 
track 71. Mounted on the lower portion of 
cruciform yoke 69 is an integrating unit, 
driven by integrating disk 76, and compris¬ 
ing integrating wheel 72. counter-driving 
shaft 73 (rotating in suitable bearings), and iso 
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counters 74 and 75, carried by said shaft, 
which counters constitute a path-indicator. 
Integrating wheel 72 is maintained in driv¬ 
ing contact with path-indicator integrating 
5 disk 76 by bar 77, pressed by springs 78 and 
79 against roller 80, mounted on the lower 
end of cruciform yoke 69. Yoke 67 a has a 
yoke-pin engaging a corresponding cruci¬ 
form yoke 69% supported in like manner on 
10 a yoke-track 71% carrying a similar integrat¬ 
ing unit comprising integrating wheel 72% a 
counter-driving shaft, and counters compris¬ 
ing a distance-indicator. A corresponding 
integrating disk 76* drives integrating wheel 
15 72 a . Integrating disks 76 and 76 a are 
driven, through speed-reduction gearing (not 
shown), by motor 81, which receives current 
from a suitable source of electrical energy, 
illustrated as a battery at 53 (Fig. 1). This 
20 motor 81, which rotates at a substantially 
uniform speed, also drives clock 82. The 
speed of motor 81 is regulated by a cam (not 
snown) operated by hand-wheel 83 (Fig. 6) 
and acting upon friction-brake governor 84, 
25 in a well-know T n manner. By comparison 
of this clock with a standard timepiece, the 
correctness or incorrectness of the motor 
speed may at any time be determined. 

Repeater-compass card 65 a on the distance- 
30 indicator side is a duplicate of repeater-com¬ 
pass card 65, on the path-indicator side, ex¬ 
cept for the reversal of the figures thereon. 
Yoke 66% set-screw 67% the yoke-pin, cruci¬ 
form yoke 69*, the cruciform yoke rollers, 
35 yoke-track 71% together with the integrat¬ 
ing unit and its associated parts, on the dis¬ 
tance-indicator side of the apparatus are in 
all respects duplicates of the corresponding 
parts on the path-indicator side thereof. 
40 However, for reasons which will be herein¬ 
after set forth, the operative relationship 
between the distance-indicator cruciform 
yoke and its yoke-pin is not the same as the 
operative relationship between the corre- 
45 sponding path-indicator elements, but is at 
an angle of 90° thereto. 

The repeater-compass, together with its as-- 
sociated devices, may be installed in the pilot 
house, where it may serve as a steering com- 
':> pass. The purposes of the path-and-distance 
indicator, controlled by the repeater com¬ 
pass, are: (1) to indicate at a glance when the 
ship is on its set path, or the direction to the 
right or left resulting from any angular 
55 travel of the ship with reference to said set 
path; (2) to provide simple means for quick¬ 
ly determining at any time the distance, if 
any, which the ship may then be from its set 
path; and, (3) to provide means for readily 
50 determining at any time the distance be¬ 
tween a known point of departure and the 
projection of the ship upon tne set path. By 
combining the indication as to the distance, 
if any, of the ship from its set path, and the 
55 indication of the distance between its known 


point of departure and its projection upon 
said set path, the position of the ship, in 
terms of latitude and longitude, may quickly 
be determined. 

The . mode of operation of the apparatus 70 
is as follows: binnacle-stand 29 is attached in 
the usual manner to a mobile object, such as a 
ship. Initially, follow-up bowl 8 and mag¬ 
netic compass needles 2 and 2 a may not be in 
proper operative relationship, and in order 75 
to bring these elements into such relationship, 
switch 841 (Fig. 1) is manually closed, and re¬ 
lay armature 47 is manipulated to close one or 
other of the circuits which include follow-up 
motor 32. The rotation of said motor in the 80 
proper direction turns follow-up bowl 8, and 
thus brings bowl conductors 14 and 14 a ap¬ 
proximately opposite the downwardly-pro¬ 
jecting portions of compass card conductor 
11; and bowl conductors 14 b and 14 c approx- 85 
imately opposite the downwardly-projecting 
portions of compass card conductor 11\ This 
operation also brings master-compass card 
17 into approximate alignment with mag¬ 
netic-compass card 10. Switch 85 is then 50 
manually closed, and the master-compass will 
thereafter automatically control the devices 
which may be electrically connected to it. 
With the compass bowl conductors and the 
compass card conductors in alignment, sub- 05 
stantially the same amount of current flows 
through the circuit which includes lines 86 
and 87, coil 52, lines 88 and 89, compass bowl 
conductor 14, electrolyte 12, compass card 
conductor 11, electrolyte 12, compass bowl 100 
conductor 14% line 90, switch 85 and line 91 
as flows through the circuit which includes 
lines 86 and 92, coil 52% lines 93 and 94, com¬ 
pass bowl conductor 14% electrolyte 12, com¬ 
pass card conductor 11% electrolyte 12, com- 155 
pass bowl conductor 14% line 90, switch 85 
and line 91. The energization of relay coils 52 
and 52* is therefore practically equal, and re¬ 
lay armature 47 remains in a neutral position 
in which it closes no secondary circuit. 110 

After follow-up bowl 8 has been brought 
into proper operative relationship with com¬ 
pass needles 2 and 2% and before transmitter 
switch 95 is closed, the ship is brought to its 
set path, which will be indicated both by mag- 115 
netic-compass card 10 and by master-com¬ 
pass card 17—the displacement between mag¬ 
netic-compass card and master-compass card 
resulting from turning the ship to its set path 
being corrected by the action of follow-up 120 
motor 32, which operates to restore the syn¬ 
chronism of the two compass cards whenever 
there is a disturbance thereof. 

With the ship on its set path (which, for 
purpose of illustration, will be assumed to 125 
be 50° east of north), the repeater-compass 
shown in Fig. 5 is brought into synchronism 
with the master-compass in the following 
manner: with transmitter switch 95 open, no 
current flows through step-by-step motor 54; 130 
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and repeater-compass shaft 63, together with 
its attached compass cards, is freely rotatable. 
Repeater-compass shaft 63 is now manually 
rotated until points 50 on the two repeater- 
5 compass cards register with repeater-compass 
lubbers lines 96 and 96 a . When the ship is 
exactly on its set path, as indicated by figure 
50 on master-compass card registering with 
master-compass lubber’s line, transmitter 
switch 95 is closed. This results in the en¬ 
ergization of some of the field magnets of 
step-by-step motor 54, whereby the repeater- 
compass becomes electromagnetically locked 
to the master-compass, and hence will sub- 
13 sequently follow all variations of the mag¬ 
netic-compass, because the magnetic-compass 
controls the master-compass which operates 
relay 48, the relay controls follow-up motor 
32, driving transmitter 41—42, which in turn 
-0 controls the direction and extent of rotation 
of step-by-step motor 54, driving repeater- 
compass shaft 63. It will be apparent that 
the device is universally adjustable to oper¬ 
ate in reference to any desired path to which 
23 the repeater-compass shaft 63 and the inte¬ 
grating device may be initially set. 

In order to bring the path-and-distance in¬ 
dicator under control of the repeater-com¬ 
pass, set-screws 67 and 67 a on the path-indi- 
n0 cator and on the distance-indicator sides of 
the device are released, and cruciform yokes 
69 and 69 a are moved until the yoke-pointers 
register with tin figure on the compass cards 
which represents the set path—which figure 
•”'3 is in this case assumed to be 50. When in this 
position of registration, set-screws 67 and 67 a 
are clamped to spoked wheels 64 and 64* , re¬ 
spectively, which carry repeater-compass 
cards 65 and 65 a —thus coupling yoke 66, to- 
40 gether with its cruciform yoke 69, and yoke 
66% together with its cruciform yoke 69% to 
repeater-compass shaft 63, so that any subse¬ 
quent rotary movement of said repeater- 
compass shaft, in response to the action of the 
4.3 master-compass, will produce a correspond¬ 
ing change in the position of cruciform yoke 
69 on its yoke-track 71, and in the position 
of cruciform yoke 69* on its yoke-track 71% 
thereby shiftingintegrating wheels 72 and 72 a 
33 in one direction or the other along the faces 
of integrating disks 76 and 76 a . After the 
repeater-compass has been synchronized with 
the master-compass, and the cruciform yokes 
adjusted to the set path, all four counters are 
*3 brought to zero. Switch 105 is then closed, 
and thereafter motor 81 will, through suit¬ 
able speed-reduction gearing, drive integrat¬ 
ing disks 76 and‘7S a and thus rotate -counter¬ 
driving shafts 73 and 73 a at speeds correlated 
<*3 to their respective positions of contact with 
the faces of said integrating disks. So long 
as the ship remains on its set path, as, for 
example, the assumed path of 50° east of 
north, the yoke-pin pointers and .the figures 
i>3 50 of the two repeater-compass cards 65 and 


65 a will register with repeater-compass lub¬ 
ber’s lines 96 and 96% respectively. When in 
this position, integrating wheel 72 % on the 
path-indicator side of the device remains at 
the center of continuously-rotating integrat- 70 
ing disk 76, and therefore is not driven there¬ 
by. Yoke 66 a on the distance-indicator side 
of the device is set in such a manner that its 
yoke-pin, engaging the coacting cruciform 
yoke, is operatively in a position 90° from 75 
the position of the corresponding yoke-pin on 
the path-indicator side—this offset being in a 
clockwise direction from the viewpoint of 
facing the respective compass cards. Dis¬ 
tance-indicator integrating wheel 72 a is at its so 
maximum outward position with reference to 
its driving disk when path-indicator integrat¬ 
ing wheel 72 is at the center of its driving disk. 

Assuming now that the ship veers 1° to 
the right: compass needles 2 and 2% together S5 
with magnetic-compass card 10, will remain 
stationary in space, while the remainder of 
the compass structure, including follow-up 
bowl 8, will be displaced with reference to 
said compass needles, the movement of the 90 
bowl being in a clockwise direction. As soon 
as this displacement reaches one-sixth of one 
degree, the device operates for the reasons 
and in the manner following: because of the 
form of bowl conductors 14,14% 14 b and 14° , 93 
and of compass card conductors 11 and 11% 
respectively, and because of their relative 
positions, this displacement by one-sixth of 
one degree of the follow-up bowl 8 does not 
materially change the length of the electro- ioo 
lytic paths between bowl conductors 14 and 
14 a and the coacting downwardly-projecting 
ends of compass card conductor 11. There¬ 
fore the resistance of the circuit which in¬ 
cludes relay coil 52 remains substantially un- 105 
changed. However, this clockwise movement 
of follow-up bowl 8 does increase the length 
of the electrolytic paths between compass 
bowl conductors 14 b and 14 c and the coacting 
downwardly-projecting ends of compass card lio 
conductor il% resulting in an increase in the 
resistance of the circuit which includes relay 
coil 52 a ; and this increase in resistance re¬ 
duces the energization of relay coil 52% per¬ 
mitting relay coil 52 to attract relay armature 113 
47 and bring the same into contact with con¬ 
tact member 51. This closes the following 
circuit: from one terminal of source 46, line 
97, switch 841, lines 98 and 99, relay armature 
47, relay contact member 51, lines 100, 101, 120 
106 and 107, motor field winding 45, arma¬ 
ture of motor 32, lines 102, 103, 104 and 91, 
to opposite terminal of fiourec- 46. Thereupon 
follow-up motor 32 rotates in a direction to 
return follow-up bowl 8 to a position wherein 1*23 
the resistances of the two electrolytic circuits 
which include relay coils 52 and 52 a reach 
such values as to practically equalize the ener¬ 
gization of such coils and thus bring relay 
armature 47 into its neutral position—there- 130 
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by opening the circuit which includes the 
follow-up motor and stopping said motor. 
While follow-up motor 32 was rotating fol¬ 
low-up bowl 8 in a counter-clockwise airec- 
5 tion to re-establish the initial relationship 
between compass needles 2 and 2 a and the 
follow-up bowl and its elements, said motor 
was also rotating transmitter 41--42, driving 
step-by-step motor 54, turning repeater-com- 
10 pass shaft G3, and thereby rotating the path- 
indicator compass in a counter-clockwise di¬ 
rection and the distance-indicator compass 
in a clockwise direction, one-sixth of one de¬ 
gree with reference to their respective lubbers 
15 lines 96 and 96 a . With each successive devi¬ 
ation of the ship by one-sixth of one degree, 
there is a recurrence of this cycle of operation, 
until the total deviation of the assumed 1° 
has occurred. 

20 The 1° counter-clockwise rotation (as 
viewed from the path-indicator side) of re¬ 
peater-compass shaft 63 has, through yoke 
66 and yoke-pin 68, moved cruciform yoke 
69 (Fig. 5) slightly to the left upon its yoke- 
25 track Tl, thereby shifting path-indicator in¬ 
tegrating wheel 72, relative to the face of 
integrating disk 76, from its central, or non- 
driven, position. The position, and conse¬ 
quently the speed, of integrating wheels 72 
50 and 72 a is controlled, through the magnetic- 
compass, the master-compass and the repeat¬ 
er-compass, by the travel of the ship with 
reference to its set path; and the angle of 
deflection of the repeater-compass always co- 
35 incides with the then angle of travel of the 
ship, with reference to said set path. The 
fixed speed of the integrating disks is such 
that any angular travel of the ship with ref¬ 
erence to its set path moves the path-indicator 
40 integrating wheel to such a position as to 
ca.use the integrating disk to rotate said wheel 
at*a speed resulting in the registration by one 
of the path-indicator counters of a figure rep¬ 
resenting the sine of the angle of travel, mul- 
45 tiplied by the time in hours which its counter¬ 
driving shaft has rotated. This figure will 
continue to increase so long as the ship is 
traveling away from its set path. Thus, at 
the end of one hour of operation, under the 
50 condition of travel at the assumed 1° from 
the set path, the path-indicator counter near¬ 
est said set path will register 0.0174, which is 
the sine of the angle of 1°. If the ship has 
meanwhile traveled one nautical mile, its dis- 
55 tance from its set path, at the end of such 
hour, will be .0174 of a nautical mile. If it 
has traveled 15 miles (as determined by any 
of the methods well known in navigation), 
it is only necessary to multiply such registered 
«o figure 0.0174 bv 15 to learn the distance (.261 
of a nautical mile) which the ship is at that 
time away from its set path. The path-in¬ 
dicator counter registration being, as stated, 
the sine of the angle of travel of the ship, 
C5 multiplied by the time, in hours, which its 


counter-driving shaft has operated, this reg¬ 
istration will, when multiplied by the known 
speed of the ship, give at any time the then 
distance of the ship from its set path. . The 
direction in which the ship has veered is in- 70 
dicated by the fact that the figures of the 
counter nearest the set path are exposed, 
while those of the opposite counter are con¬ 
cealed. 

If the ship be brought to a course parallel 75 
to its set path, there will be no subsequent 
change in this registered figure so long as this 
parallel course is maintained, because the in¬ 
tegrating wheel will have been returned to 
the center of the integrating disk, where it so 
ceases to rotate. When, however, the ship is 
headed toward its set path, the apparatus will 
operate in a direction opposite to that in 
which it operated while the ship was depart¬ 
ing from its said set path, with the result that 85 
the figure registered by the path-indicator 
counter will continually decrease until the 
set path is reached, when such figure will 
again become zero. When the ship is on its 
set path, each of the path-indicator counters 90 
registers zero. Thus the path-indicator in¬ 
tegrates and registers the values, in terms 
of sines, of all angles of travel with a factor 
of all the various distances involved in such 
travel, with reference to any set path. 95 

The distance-indicator side of the device 
operating at 90° from the course-indicator 
side, the figure registered by one of its 
counters represents the cosine of the angle 
of travel multiplied by the time in hours 100 
which its counter-driving shaft has rotated. 
With the assumed travel at an angle of 1° 
from the set path, the distance-indicator in¬ 
tegrating wheel will be moved slightly to¬ 
ward the center of distance-indicator inte- 105 
grating disk 76 a . The right-hand distance- 
indicator counter will, at the end of one hour 
of operation, register 0.9998, which is the 
cosine of the angle of 1°. If the ship has 
meanwhile traveled one nautical mile, it will 110 
have made good a distance of .9998 of a nauti¬ 
cal mile as measured in a direction parallel 
to the line of its set path. If it has traveled 
15 miles in that hour, the distance made good 
will be 15 X .9998, or 14.997 nautical miles, 115 
Thus the distance-indicator integrates and 
registers the values, in terms of cosines, of 
all angles of travel with a factor of all the 
various distances involved in such travel, 
with reference to any point of departure and 120 
any set path. 

With the direction and distance of the ship 
from its set path known, and with the dis¬ 
tance known which has been made good on or 
parallel to its set path from a point of depar- 125 
ture of determined latitude ana longitude, the 
actual position of the ship, in terms of lati¬ 
tude and longitude, is at anv time easily as¬ 
certainable. Actual tests aboard ship nave 
shown that the device is very accurate, reg- 130 
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istering changes in direction of the ship as 
small as one-sixth of one degree. 

The counters are of the reversible type, 
one of each pair being right-hand drive and 
5 the other left-hand drive. When the ship 
is initially brought to its set path, all count¬ 
ers are set at zero. If the ship veers to the 
right, the figure showing on the left-hand 

§ ath-indicator counter (Fig. 5) increases. 

imultaneously, a shutter, such as 75' (Figs. 
7 and 8 ) , automatically covers the negative,, 
or decreasing, figure on the right-hana path- 
indicator counter. I believe the expedient 
of exposing one counter and covering the op- 
15 posite counter is novel in this art; and it 
possesses the advantages of instantly indi¬ 
cating the direction in which the set path 
lies, and of obviating the confusion which 
might result from the necessity of consider- 
20 ing the values of two sets of exposed figures. 
Further, in crossing the set path, one shutter 
will automatically close, while the opposite 
shutter will automatically open; and this 
alternate closing and opening constitutes a 
25 practical and readily-observable guide which 
permits of more accurate steering than is 
possible with any other apparatus or by any 
other methods with which I am familiar. 
The shutters are caused to operate in the de- 
30 scribed manner by attaching them over the 
highest digit of the highest dial of each count¬ 
er, in which position they respond imme¬ 
diately to the reversal of the counter-driving 
shaft which produces a negative reading. 

35 lam aware that it has heretofore been pro¬ 
posed to utilize movements relative to the 
needle of a magnetic compass to actuate va¬ 
rious external devices. For example, many 
attempts have been made to cause such move- 
40 ments to close metallic contacts in electric 
circuits. However, the force exerted by the 
earth’s magnetic field upon a compass needle 
is inadequate to afford sufficient pressure to 
close such contacts without seriously inter- 
45 f erring with the action of the needle. 

It has also been attempted to utilize as. a 
portion of electric circuitscontrolled by move¬ 
ments relative to the needle of the magnetic 
compass, an electrolyte in which the magnetic 
50 needle is immersed—direct current being con¬ 
veyed through two circuits which include the 
electrolyte. I have found that such an ar¬ 
rangement is inoperative for the reason that 
any compass charge unbalances the. resist¬ 
ances of the electrolytic portions of the cir¬ 
cuits, greatly disturbing the constant-polarity 
magnetic field which is associated with every 
circuit carrying direct current, and thereby 
producing a deflection of the compass needle, 
eo Moreover, if indestructible conductors, such 
as carbon, be employed in an electrolyte, di¬ 
rect current decomposes the electrolyte, re¬ 
sulting in the evolution of gases, which, in the 
form of bubbles, adhere to the conductors, 
65 the compass bpwl, and the compass card. 
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These bubbles produce changes in resistance 
in the electrolytic circuits, and also result in 
friction and capillary attraction between the 
moving parts. If direct current is employed, 
this evolution and deposition of gases occurs 70 
with all combinations of electrolytes and con¬ 
ductors except when pure metallic conductors 
are used in combination with an electrolyte 
containing a salt of the metal comprising one 
6f the conductors. Under tlfese conditions, 75 
gas bubbles do not collect, but a plating ac¬ 
tion occurs which results in the disintegra¬ 
tion of the conductors which constitute the 
anodes, and in the building up of the con¬ 
ductors which constitute the cathodes. 80 

It has also been attempted to cause a mas¬ 
ter-compass to follow a magnetic-compass by 
utilizing the differential in resistance be¬ 
tween two electrolytic circuits carrying direct 
current to act upon magnetic brakes. Such 85 
systems are predicated upon the fallacious 
assumption that the resistance of an electro¬ 
lytic circuit, like that of a metallic circuit, is 
directly proportional to the length of the 
path. This is not the fact, and such a mas- 90 
ter-compass cannot faithfully reproduce 
movements relative to the compass needle. 

In attempts to utilize movements relative 
to the magnetic-compass needle, it has been 
proposed to convey electric current to con- 95 
ductors through the pivotal bearing of the 
compass card. Such devices are impracti¬ 
cable for the reason that the compass card 
bearing must, under this condition, neces¬ 
sarily be metallic and of very minute area; loo 
and therefore any slight jarring which tends 
to separate the bearing elements causes arc¬ 
ing, with consequent fusion—thus quickly 
destroying the bearing. In my apparatus, 
the current is conducted directly through the 105 
electrolyte and conductors which are sepa¬ 
rate from the compass pivot, thereby ob¬ 
viating the defects above referred to. 

I overcome the objections inherent in sys¬ 
tems wherein the compass needle or compass no 
card is caused to close metallic contacts in 
electric circuits by allowing my compass card 
to move freely in a fluid and without other 
physical external contact than the neces¬ 
sary pivotal bearing contact The respon- nr» 
siveness of the directional element of my com¬ 
pass to the earth’s magnetic field is there¬ 
fore not interfered with. 

Instead of employing direct current with 
its constant-polarity field, a variation in the 120 
strength of which causes a deflection of the 
compass needle, I utilize alternating cur¬ 
rent, the field of which is, of course, of alter¬ 
nating polarity; The inertia of my compass 
card is such that, with alternating current 125 
of say 60 cycles per second, and with proper 
current value, changes in the resistance of 
the two electrolytic circuits do not cause a 
deflection of the card. Other advantages of 
employing alternating current lie in the fact mo 
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that it produces no plating action, and that 
its decomposing effect upon an electrolyte is 
much less than that of direct current. In 
fact, I have found that by employing an elec- 
5 trolyte composed of equal parts of distilled 
water and chemically-pure methyl alcohol, 
acidulated with chemically-pure hydrochloric 
acid to a point where the minimum resistance 
of the electrolytic circuit is from 1,000 to 
io 2,000 ohms, in combination with alternating 
current of a frequency of 60 cycles per sec¬ 
ond, and with a current density in platinum 
conductors of about .75 of an ampere per 
square inch, there occurs no apparent release 
15 of gases or deposition of gas bubbles as' a re¬ 
sult of decomposition of the electrolyte. 
Such an electrolyte does not freeze at ordi¬ 
nary temperatures, which is an important 
practical consideration. Further, under these 
"5 conditions a very small movement relative 
to the magnetic-compass needles produces a 
marked differential between the resistances 
of the electrolytic circuits. 

Referring to Fig. 3; in order to protect the 
25 metallic portions of the compass card (which 
portions ordinarily consists of iron, copper 
and brass) from electrolysis, I so mount the 
compass card as to bring it above the level 
of the electrolyte, and immerse it in a body 
30 of liquid of high dielectric strength, such as 
mineral oil, floating upon said electrolyte and 
not miscible therewith—-thus effectuallv in- 
sulating such metallic portions from current 
flowing through the electrolyte. By so 
35 mounting the compass card, the only metal¬ 
lic portions associated with the card which 
are in contact with the electrolyte are the 
platinum-iridium pivot upon which the card 
is supported and the downwardly-project- 
40 ing ends of the two platinum conductors 11 
and 11*. Under the conditions I have above 
described, neither platinum nor platinum- 
iridium is subject to electrolysis, when entire¬ 
ly immersed in the electrolyte. I have found, 
45 However, that at the juncture of the electro¬ 
lyte and the insulating liquid, gas bubbles 
form upon the platinum conductors, which 
evidences decomposition at this point of eith¬ 
er the electrolyte or the insulating liquid, or 
50 perhaps of both. In order to prevent this 
action, I preferably insulate the platinum 
conductors by fusing vitreous material there¬ 
on for some distance above and below the 
point where they are to contact with the junc- 
55 ture of the electrolyte and the insulating liq¬ 
uid. 

I utilize the differential between the re¬ 
sistances of the electrolytic circuits to actuate 
a sensitive relay whicn, in turn, controls a 
r>0 follow-up motor driving both the follow¬ 
up bowl and a transmitter which governs 
the repeater-compass. I am thus enabled to 
operate my apparatus with a current as low 
as 35 milliamperes flowing through each of 
C5 the electrolytic circuits— the relay respond¬ 


ing to a differential as small as 3 milliam¬ 
peres. With a movement of the ship, and, 
therefore, of the follow-up bowl, as slight 
as one-sixth of one degree, this relay closes 
the follow-up motor circuit; and the motor 70 
thereupon turns the follow-up bowl and the 
repeater-compass shaft one-sixth of one de¬ 
gree in the opposite direction—the rate of 
this movement being greatly in excess of the 
rate of movement of the ship. When the fol- 75 
low-up bowl has been returned to its original 
position, the follow-up motor stops—the 
equilibrium of the electrolytic circuits hav¬ 
ing beep restored. As the ship continues to 
deviate from its course, this step-by-step so 
counter-rotation of the follow-up bowl ana 
of the repeater-compass shaft recurs at each 
one-sixth of one degree—the relay each time 
opening the follow-up motor circuit upon a 
restoration of the equilibrium in the elec- 85 
trolytic circuits. Therefore, in my system, in¬ 
stead of attempting to utilize a progressive¬ 
ly-increasing electrolytic resistance caused by 
a continuing deviation of the ship (which 
resistance, as I have explained, is not direct- 90 
ly proportional to the changes in the length 
of the electrolytic path), I repeatedly uti¬ 
lize small, definite and uniform resistance 
changes to produce step-by-step movements 
throughout the time in which the deviation 95 
occurs. Thus, the fact that the electrolytic 
resistance is not directly proportional to the 
changes in the length 01 the electrolytic path 
becomes of no consequence in the operation of 
my apparatus, because such operation is by 100 
current increments and decrements which 
are always correlated to the same differential 
in resistances. 

In order to insure that the operative dif¬ 
ferential will effect a continuous contact be- 105 
tween the relay armature contact members 
and their coacting contact members, I over¬ 
come the vibratory effect upon such contact of 
the alternating current passing through the 
relay coils by opposing gravitational force to 110 
the force of magnetic attraction of the arma¬ 
ture. I accomplish this result by suspending 
weights attached to threads supported be¬ 
tween both sides of the upper end of the arma¬ 
ture and stationary points. I have found that 11 5 
by this means, ana by carrying the armature 
contact members on springs of suitable ten¬ 
sion, a differential of 3 milliamperes will pro¬ 
duce a continuous contact—all vibration be¬ 
tween the armature contact members and 120 
their coacting contact members being elim¬ 
inated. Under these conditions, the vibra¬ 
tion due to the alternating current is restrict¬ 
ed to the armature itself, and does not affect 
the continuity of contact. 125 

Various chart-recording devices, under 
control of both gyrocompasses and magnetic- 
compasses, are shown in the prior art. While 
such devices, when properly designed and 
constructed, will record the integration ci 130 
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sines and cosines of angles of movements 
with distances of such movements, and with 
reference to a set path and a known point of 
departure, they are subject to the objection 
5 that in order that the movements of the 
stylus used in connection therewith shall be 
of any advantage as a steering guide relative 
to a set path, the chart must be impracticably 
large. If large-scale charts be employed, 
io they must be frequently changed. Moreover, 
the integration results on such charts are not 
shown in figures, and distances must there¬ 
fore be measured and computed. My appa¬ 
ratus is operatively independent of charts and 
15 their size limitations. Its speed of operation 
is preferably such that the counter registra¬ 
tions are in terms of one ten-thousandths 
of a nautieal.mile—thus constituting it a very 
sensitive and legible indication for steering 
20 purposes of departures from set path. In 
order that a chart might be equally legible, it 
would require to be on a scale of about 175 
lineal feet per hour. If such a chart were in¬ 
tended to be used in connection with maneu- 
25 vering, it would require to be proportionate¬ 
ly wide. Therefore, as a path-and-position 
indicator, my apparatus has the distinct ad¬ 
vantages over chart-recording devices of reg¬ 
istering clearly-observable figures which re- 
30 quire but a simple multiplication to convert 
them into the desired terms of distance from 
set path and from point of departure; and 
of operating upon a scale very much larger 
than is feasible w'th a chart-recorder. 

35 What I claim new and desire to secure 
by Letters Patent of the United States is: 

1. In navigation, the combination of a di¬ 
rectional element adapted to be carried by a 
mobile object, integrating apparatus gov- 

40 erned by said directional element, and ^ 
steering-guide actuated by said integrating 
apparatus and adjustable to indicate the di¬ 
rection of any set path for registering in 
numbers a factor of the distance of said mo- 
45 bile object from said path. 

2. In navigation, the combination of a num¬ 
ber-indicating steering-guide adapted to be 
carried by a mobile object, means for actuat¬ 
ing said steering-guide, and compass-con- 

50 trolled means also adapted to be carried by 
the mobile object and responsive to angular 
movements thereof relative to any set path 
for governing said actuating means to cause 
said steering-guidi to indicate a factor of the 
^3 distance from sakl set path to said mobile 
object. 

3.,In navigation, the combination of a 
number-indicating steering-guide adapted to 
be carried by a mobile object, a motor for 
60 actuating said steering-guide, and means ad¬ 


justable to indicate the direction of any set 
path and also adapted to be carried by said 
mobile object and responsive to angular 
movements thereof relative to said set path 
for governing the indications of said device. 65 

4. In navigation, a number-registering 
steering-guide adapted to be carried by a 
mobile object and to be adjusted to operate 
with reference to any set path, actuating 
means for said steering guide, a follow-up 70 
compass bowl containing an electrolyte and 
also adapted to be carried by the mobile ob¬ 
ject, and electric circuits including an electro¬ 
lyte and varying in resistance through 
changes in the length of paths through said 75 
electrolyte produced by angular movements 

of ^aid object relative to the set path to which 
said steering-guide has been adjusted to gov¬ 
ern said actuating means and cause said steer¬ 
ing-guide to indicate in numbers a factor of 80 
the distance from said set path to said mobile 
object. 

5. In navigation, the combination of a 

number-registering steering-guide adapted to 
be carried by a mobile object and constructed 85 
and arranged to be adjusted to operate with 
reference to any set path for indicating a fac¬ 
tor of the distance from the set path to said 
mobile object, a motor for actuating said 
device, and a follow-up compass bowl also ®o 
carried by Said mobile object and rotatable 
with reference thereto in response to angular 
movements of said object relative to the set 
path for governing the indications of said- 
steering-guide. 95 

6. In navigation, the combination of a 
number-registering-steering-guide adapted to 
be carried by a mobile object, means for ad¬ 
justing said steering-guide to operate with 
reference to any set path, and means respon- 100 
sive to angular deviations of said mobile ob¬ 
ject from the set path for governing said 
steering-guide to indicate the results of in¬ 
tegrations of functions of angles with a factor 

of distances of travel of said mobile object 105 
relative to the set path. 

7. The method of navigation which con¬ 
sists in heading a mobile object along any set 
path defined by a line of direction passing 
through a known point of departure, indicat- no 
ing said line of direction, integrating rela¬ 
tive to said indicating line a factor of distance 

of travel with a function of angles of travel 
of the mobile object with reference to the set 
path, indicating by numbers the results of 115 
such integration in order continuously^ to 
show the location of the set path, and steering 
the mobile object in accordance with such in¬ 
dication. 

EDWARD L. HOLMES. 
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ODOMETEB BESET MECHANISM. 

Application filed February 1, 1928. Serial No. 251,085. 

/ » >• 

My invention relates to odometers and with the extension 18 and abutment 20. A 
more particularly to the reset mechanism of compression spring 36 is mounted around 
odometers. ^ the two extensions and bears at one end 

It has for an object the provision of an against the gear 16 and at the other against 
5 odometer wherein the spring member which the clutch member 22. It will be seen that 55 
serves to normally hold the clutch member in this spring will serve to normally hold the 
driving engagement with one of the figure teeth 24 in engagement with the teeth 26. 
wheels, will be so associated with the clutch When it is desired to reset the figure wheels, 
member and the gear which drives the latter, a reset stem 38 is pressed inwardly and a 
10 that there will be no tendency of any ro- tapered end portion 40 engages the conical 60 
tating part being pressed against a non-ro- shaped portion 30 and moves! the clutch 
tating part by this spring, thereby increas- member to the right until the teeth 24 are 
ing friction and requiring more power to out of engagement with the teeth 26. A 
drive the odometer mechanism. gear 42 secured on the reset stem then 

15 Other objects and advantages will be ap- meshes with a gear 44 carried pn the figure 65 
parent upon referring to the specification wheel 28, and by turning the reset stem the 
and accompanying drawing, in which: figure wheel.* • may be reset to any desired 

Figure 1 is a fragmentary view of an mileage in tl e usual manner, 
odometer, showing the parts in a position The function of the abutments 20 and 34 
20 whereby the bdometer may be reset. is to limit the axial movement of the clutch 70 

Figure 2 is a fragmentary view corre- member 22 and the gear 16 with respect to 
sponding to Figure 1 but showing the parts each other, so that there will be no possi- 
in driving or normal position. bility of the gear 16 being forced against 

Figure 3 is a section taken on the line the frame 10 by the action of the spring. 

25 3 — 3 of Figure 1. Obviously this would cause friction ana 75 

Figure 4 is a view showing my improved would require more power to drive the odom- 
resetting and driving mechanism in per- eter mechanism. Since the usual odom- 
spective. * eter is a rather delicate instrument, it 

The numeral 10 indicates the frame of an is very desirable to reduce friction to a 
30 odometer, from which is rotatably supported minimum, to insure a longer life for the 80 
an odometer driving gear 12 which is driven instrument. ' • 

in the usual manner from the instrument - In the ordinary reset mechanism where 
driving mechanism. Non-rotatably sup- a spring is employed to normally hold the 
ported in the frame is a shaft 14 on which clutch member in driving engagement with 
35 is journalled the driven gear 16. A washer the figure wheels, this spring usually forces ^85 
or spacer 17 may be inserted between the . some rotating part against a non-rotating 
gear 16 and the frame 10, or a flange may part. In my construction, however, it will 
be formed on the gear 16 for this purpose, be seen that the pressure of the spring is 
This gear carries a substantially semi-circu- taken care of entirely by ihe inanner in 
40 lar extension 18 which extends not quite which the gear 16 is connected to the clutch 80 
180° around the shaft 14. An abutment 20 member 22, independently of any other ' 
formed on the end of this extension extends parts. When the figure wheels are being 
a little more than 180° around the shaft, rotated by the gear 16, the clutch member, 

A clutch member 22 is also rotatably sup- the spring and the gear 16 are rotating as 
45 ported on the shaft and has teeth 24 at a unit, and are not depending upon any 8® 
one end, which teeth are adapted to fit into outside means to limit their relative axial 
internal teeth 26 in a figure wheel 28. This movement. It will be. readily seen that this 
clutch member is provided with a conical is a much more desirable construction than 
shaped portion 30 and an extension 32 and the usual one. ’ ' 

50 abutment 34 which correspond in shape . It is thought from the foregoing taken 100 



Patented Sept. 10, 1929. 
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in connection with the accompanying draw¬ 
ing, that the construction and operation of 
the device will be apparent to those skilled 
in the art, and that various changes in size, 
5 shape, ana proportion and details of con¬ 
struction may be made without departing 
from the spirit and scope of the appended 
claims. 

I claim: 

10 1. In an odometer having a figure wheel, 

a driving gear, a driven gear, a clutch mem¬ 
ber adapted to be moved axially with re¬ 
spect to said driven gear, resilient means 
between said driven gear and said clutch 
15 member serving to urge the latter into driv- 
• ing engagement with said figure wheel, and 
means associated with said driven gear and 
said clutch member whereby there will be 
no pressure exerted by said resilient means 
20 between said driven gear and any non-ro¬ 
tating part when said clutch member is in 
driving engagement with said figure wheel. 

2. In an odometer having a figure wheel, 
a driving gear, a driven gear, a clutch mem- 

25 ber adapted to be moved axially with respect 
to said driven gear, resilient means between 
said driven gear wad said clutch member 
serving to urge the latter into driving en¬ 
gagement with said figure wheel, and means 
30 associated with said driven gear and said 
clutch member to limit the axial movement 
of one with respect to the other. 

3. In an odometer having a figure wheel, 
a driving gear, a driven gear, a clutch mem- 

35 ber adapted to be moved axially with re¬ 
spect to said driven gear, resilient means be¬ 
tween said driven gear and said clutch mem¬ 
ber serving to urge the latter into driving 
engagement with said figure wheel, ana 
40 abutments on said driven gear and said 
clutch member arranged in such manner as 
to take the pressure of said resilient means 
when the clutch member is in driving en¬ 
gagement with said figure wheel. 

45 4. Odometer mechanism comprising a fig¬ 

ure wheel, a driving gear, a driven gear 
having a substantially semi-circular exten¬ 
sion provided with an abutment, a clutch 
member having a substantially semi-circular 
50 extension provided with an abutment, said 
extensions cooperating so that said clutch 
member will be rotated by said driven gear, 
a spring surrounding said extensions and 
serving to urge said Hutch member normally 
55 into engagement with said figure wheel, saicl 








limit the movement of said clutch member 
away from said driven gear. 

In testimony whereof I affix my signature. 

CLARENCE B. DINSMORE. 
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177 Findings of Fact and Conclusions of Law . 

Filed July 1, 1932. 

* # * # # # # 

j 

Findings of Fact. 

i 

1. Plaintiff Wolfgang Otto on August 17, 1929, filed the 
application for letters patent involved herein, to which ap¬ 
plication Serial No. 386,637 was given. 

2. The said application discloses a course indicator for 
reproducing the indications of a gyro-compass. The device 
comprises a “follow up motor” which is operatively con¬ 
nected to the master gyro-compass by which its oscillations 
are controlled. These oscillations are indicated by a series 
of numbering wheels operatively connected by a train of 
gearing to the follow up motor. 

3. After due proceedings the examiner rejected the claims 
of the application on prior patents including the follow¬ 
ing, viz: 

Anschutz-Kaempfe, 1,092,816, April 14, 1914, 
Holmes, 1,704,250, March 5, 1929, i 
Phillips, 329,078, Oct. 27, 1885, 

Bentley, 1,086,268, Feb. 3, 1914. j 

4. The patent to Anschutz-Kaempfe discloses a sub-com¬ 
pass (Fig. 1) operatively connected to a master compass by 
which it is directed. The sub-compass has h principal card 
and a secondary card operated from a motor that is driven 
by the master compass. The gearing connection is con¬ 
structed to oscillate the secondary card a much greater 
angle than the principal card is oscillated. ' 

5. The Holmes patent discloses a navigating apparatus 
controlled by a master compass. The readings are indi¬ 
cated as the product of the functions of angles multiplied 
by time. 

6. The patent to Phillips and the patent to Bentley 

178 disclose time indicators in which disks with numer¬ 
als on the peripheries are substituted for the ordi¬ 
nary dials and pointers of time pieces. 

6—5801a 

i 

i 

i 


i 
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Conclusions of Law. 

1. Plaintiff is not entitled to the allowance of the claims 
as they do not patentably distinguish from the prior art 
cited in the answer. 

2. The patent to Anschutz-Kaempfer discloses substan¬ 
tially the structure claimed with the exception that he dis¬ 
closes a different form of indicating means. Numbering- 
wheels as a substitute for dials and pointers, however, are 
old in the patents to Phillips, Bentley and Holmes, the pat¬ 
ent to Holmes being in the same art and disclosing indicat¬ 
ing means in terms of the product of the functions of angles 
multiplied by time. 

3. The claims are unpatentable to plaintiff over the pat¬ 
ents cited and as applied in the statement of the Examiner 
and in the decision of the Board of Appeals. 

4. Plaintiff is not entitled to a Decree under Section 4915 
R. S. for the claims in plaintiff’s application and the Bill 
of Complaint will be dismissed. 

July 1st, 1932. 

DANIEL W. O’DONOGHUE, 

Justice. 


Copv received this 29th day of June, 1932. 

CONWAY P. COE, 

For Plaintiff. 


179 Final Decree. 

Filed July 1, 1932. 

*##*#*# 


This cause having come on to be heard and having been 
tried in open court and argued by counsel for the respec¬ 
tive parties upon the pleadings and proofs adduced and sub¬ 
mitted to the Court, 

It is adjudged, ordered, and decreed this 1st day of July, 
1932, that the Bill of Complaint in this case be, and the 
same hereby is dismissed with costs against the plaintiff. 

DANIEL W. O’DONOGHUE, 

Justice. 
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180 Notice of Appeal. 

i 

i 

Filed July 25, 1932. j 

| 

# * * * * # # 

Now comes the plaintiff in the above entitled cause and 
notes an appeal from the Decree of Julyl, 1932, of this 
Honorable Court. 

CONWAY P. COE, 
Attorney for Plaintiff. 

July 25, 1932. 

i 

181 Order. 

I 

i 

Filed July 25, 1932. 

• i 

# * # * # ! # * 

| 

j 

It appearing to the Court that the plaintiff in the above 
entitled cause has noted an appeal from thb Decree of July 
1,1932, it is this 25 day of July, 1932, ordered that the bond 
on appeal is and is hereby fixed at $100.00 or that in lieu 
thereof, $50.00 in cash be deposited with the Clerk of this 
Court. 

O. R. LTJHRING, 

Justice . 

j 

Memorandum. 

\ 

July 25, 1932.—$50 deposited by plaintiff in lieu of bond 
on appeal. 

182 Citation. j 

Issued July 25,1932. j 

i 

t 

******* 

The President of the United States to Thomas E. Robert¬ 
son, Commissioner of Patents, Greetings: 

i 

You are hereby cited and admonished to be and appear 
at the Court of Appeals of the District of; Columbia, upon 
docketing the cause therein, under and as directed by the 
Rules of said Court, pursuant to an appeal from the Su- 


i 

i 


i 
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preme Court of the District of Columbia, on the 25" day 
of July, 1932, wherein Wolfgang Otto is appellant, and you 
are appellee, to show cause, if any there be, why the Decree 
rendered against the said appellant should not be corrected, 
and why speedy justice should not be done to the parties 
in that behalf. 

Witness the Honorable Alfred A. Wheat, Chief Justice 
of the Supreme Court of the District of Columbia, this 25" 
day of July, in the year of our Lord one thousand nine 
hundred and thirty-two. 

[seal.] • FRANK E. CUNNINGHAM, 

Clerk, 

By HARRY M. HULL, 

Assistant Clerk. 


Service of the above Citation accepted this 26th day of 
July, 1932. 


T. A. HOSTETLER, 
Solicitor for Appellee. 


183 Assignment of Errors. 

Filed July 26 1932. 

**#*#*=* 

Now comes the plaintiff in the above entitled cause and 
gives notice of his appeal to the Court of Appeals of the 
District of Columbia from the Final Decree made bv this 
Honorable Court on the 1st day of July 1932, and pre¬ 
sents the following Assignment of Errors upon which he 
will reply in the prosecution of said appeal. 

The Court erred: 

1. In holding that the claims of the plaintiff’s applica¬ 
tion for patent do not patentably distinguish from the art 
cited in the Bill of Complaint. 

2. In holding that the plaintiff’s invention is anticipated 
by the patents to Anschutz-Kaempfe, Phillips, Bentley and 
Holmes, mentioned in the Findings of Fact. 

3. In not holding that each of the claims of the plaintiff’s 
application for patent defines an improvement which is 
patentably novel over any prior art presented to the 
Court. 


161 


i 


THOMAS E. ROBERTSON, COMMR., &C 

i 

4. In failing to hold that the improvement plaintiff has 
made and has described and claimed in plaintiff’s appli¬ 
cation for patent is one which required creative 

184 effort and which would not occur to anyone without 
an exercising of the inventive faculties. 

5. In holding that the plaintiff is not entitled to a decree 
granting him a patent as specified in the! claims of his 
application for a patent and as prayed for in his Bill of 
Complaint, and in dismissing said Bill of j Complaint. 

6 . In not granting the relief prayed for by the plaintiff 
in his Bill of Complaint, and in not adjudging that plain¬ 
tiff is entitled, according to law and upon the facts as they 
appear in the case, to receive a patent for his invention 
as specified in the claims of his application for a patent, 
and in not decreeing that said patent be granted. 

Wherefore, plaintiff prays that the Decree entered herein 
on the 1st day of July, 1932, be reversed and that a decree 
be entered in accordance with the prayers: of the Bill of 
Complaint herein. 

CONWAY P. COE, 

Attorney for Plaintiff. 

ROBERTS B. LARSON, 

Of Counsel. 

Service of copy of the foregoing Assignment of Errors 
acknowledged this 26th day of July, 1932. 

T. A. HOSTETLER, 
Solicitor for Defendant. 

July 26, 1932. j 

i 

i 

! 

185 Appellant’s Designation of Papers for Transcript 

of Record on Appeal. 

Filed July 26,1932. ! 

* # # # # ; # * 

Now comes the plaintiff-appellant in the above entitled 
cause and designates the part of the record which he desires 
to have included in the transcript, said parts being consid¬ 
ered sufficient for the determination of the question raised 
on appeal, namely: 

1 . Copy of the plaintiff’s Bill of Complaint, filed Feb¬ 
ruary 27, 1932. | 

2. Copy of the defendant’s Answer, filed March 14, 1932. 
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3. (a) Copy of certified copy of the file wrapper and con¬ 
tents of the Wolfgang Otto patent application Serial No. 
386,637, filed August 17, 1929, and as filed with this Hon¬ 
orable Court during the trial of this cause. 

(b) The following patents: 

Veeder, Re. 15,662, July 24, 1923, 

Phillips, 329,078, Oct. 27, 1885, 

Townsley, 452,402, May 19, 1891, 

Littell, 506,647, Oct. 10, 1893, 

Moss, 531,207, Dec. 18, 1894, 

Ruff, 543,269, July 23, 1895, 

186 

Marlatt, 822,144, May 29, 1906, 

Greenwald, 1,036,485, Aug. 20, 1912, 

Bentley, 1,086,268, Feb. 3, 1914, 

Anschutz-Kaempfe, 1,092,816, Apr. 14, 1914, 

Maury, 1,491,777, Apr. 22, 1924, 

Holmes, 1,702,403, Feb. 19, 1929, 

Holmes, 1,704,250, Mar. 5, 1929, 

Dinsmore, 1,727,815, Sept. 10, 1929. 

4. Copy of the Findings of Fact and Conclusions of Law 
dated July 1, 1932. 

5. Copy of the Final Decree of July 1, 1932. 

6 . Copy of the Assignment of Errors, filed July 26,1932. 

7. Copv of this designation. 

CONWAY P. COE, 
Attorney for Plaintiff. 

ROBERTS B. LARSON, 

Of Counsel. 

Service of copy of the foregoing Designation of Papers 
for Transcript of Record is acknowledged this 26th day of 
July, 1932. 

T. A. HOSTETLER, 
Solicitor for Defendant. 

187 Supreme Court of the District of Columbia. 

United States of America, 

District of Columbia, ss: 

I, Frank E. Cunningham, Clerk of the Supreme Court 
of the District of Columbia, hereby certify the foregoing 
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pages, numbered from 1 to 186, both inclusive, to be a true 
and correct transcript of the record, according to directions 
of counsel herein filed, copy of which is made part of this 
transcript, in cause No. 54059 in Equity, wherein Wolfgang 
Otto is Plaintiff and Thomas E. Robertson, Commissioner 
of Patents, is Defendant, as the same remains upon the files 
and of record in said Court. 

In testimony whereof I hereunto subscribe my name and 
affix the seal of said Court, at the city of Washington, in 
said District, this 29th day of September, 1932. 

[Seal Supreme Court of the District of Columbia.] 

FRANK E. CUNNiINGHAM, 

Clerk. 

Endorsed on cover: District of Columbia Supreme Court. 
No. 5801. Wolfgang Otto, Appellant, vs. j Thomas E. Rob¬ 
ertson, Commissioner of Patents. Court of Appeals, Dis¬ 
trict of Columbia. Filed Sep. 29, 1932. Hienry W. Hodges, 
Clerk. 
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IN THE; | 

j 

COURT OF APPEALS OF THE DISTRICT OF COLUMBIA 

APRIL TERM, 1938 


No. 5801 

i 

; 

i 

__ i 

I 

| 

WOLFGANG OTTO, Appellant, 

i 

i 

VS. I 

THOMAS E. ROBERTSON,! 
Commissioner of Patents. I 


Appeal from the Supreme Court of the 

i 

District of Columbia. 


BRIEF FOR WOLFGANG OTTO, 
APPELLANT. 


Statement of the Case. 

i 

This, a patent case, comes before this Honorable 
Court on an appeal from a decision of the Supreme 
Court of the District of Columbia dismissing a bill 
in equity brought by the present appellant, Wolfgang 
Otto, against the Commissioner of Patents for the 
issuance of a patent. 
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The appellant, Wolfgang Otto, on August 17, 1929, 
filed an application for a patent in the United State* 
Patent Office. This application, which was assigned 
Serial Number 386,637, was duly examined and prose¬ 
cuted, and on February 18, 1931, all the claims there¬ 
in were finally rejected by the Principal Examiner. 
An appeal from the decision of the Principal Exam¬ 
iner was taken to the Board of Appeals of the Patent 
Office and the Board of Appeals affirmed the decision 
of the Principal Examiner. The applicant-appellant 
then brought a bill in equity against the Commissioner 
of Patents under Revised Statutes, Section 4915 (35 
U.S.C.A. 63) and now appeals from a decree dismiss¬ 
ing that bill and refusing the grant of a patent. 

The Present Invention. 

On the larger marine vessels it is desirable to have 
compass readings available at various strategic points 
on the ships other than at the place at which the 
main compass is situated. In keeping with this de¬ 
sire it has been usual for some time past, at least on 
the big ocean liners, to place the main or master com¬ 
pass in a secure and advantageous position, usually 
in the pilot room, and also to provide what are known 
as repeater compasses at a number of other points 
of vantage. These repeater compasses are not com¬ 
passes in the strict sense of the word but are indicators 
which are controlled by the master compass so as to 
reproduce the reading of the master compass. 

The present invention involves a repeater compass. 
The novelty resides in providing a series of numbering 
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wheels and in controlling their movements from the 
main or master compass. One number from each 
wheel is automatically selected for exhibition and all 
of the selected numbers give the reading of the main 
or master compass in the form of a number represent¬ 
ing the degree of the angle between the line! of travel 
and the North direction. 

The mechanics of the invention are simple. As shown 
in the application drawings, the numbering \vheels 16, 
27 and 28 are driven by shaft 33 which is clutched to 
the bevel gear 5. The bevel gear 5 is driven by the 
bevel gear 6 which is mounted on the drive shaft of 
the follow-up motor 17. The follow-up motor is con¬ 
nected to the main or master compass (located at some 
distant point) by the cable 24’ and operates in a well- 
known manner so that its shaft is turned ohe way or 
the other to correspond with similar movements of the 
compass card of the master compass. The follow-up 
motor may operate in direct or proportional synchro¬ 
nism with the master compass. ; 

The bevel gear 5 may be unclutched from the bevel 
gear 6 by means of the handle which extends outside 
the casing 4. 

The numeral wheels 16, 27 and 28 bear! figures on 
their peripheries and the wheels are connected in a 

i 

gear train so that wheel 28 will rotate ten times for 
every single revolution of wheel 27, and wheel 27 will 
revolve ten times for every single revolution of wheel 
16. As the follow'-up motor 17 operates, the; wheels are 
driven one wav or the other in accordance with the 

V 

movements of the compass card on the main or master 
compass. The specification states that any well known 
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tens carrying mechanism may be used. 

Ordinarily, the visible numerals give a zero read¬ 
ing when the vessel is travelling exactly due North. 
The selected numerals appearing in the small windows 
constitute a figure representing the degree of the angle 
between the line of travel and the North direction. 
The clutch and handle referred to, however, also ren¬ 
der it possible to reset the device for the following 
purpose: The ship may be placed on a proposed course 
and the repeater compass reset so that the figures 
stand at zero. The figure then visible in the window 
when the vessel is moving gives in degrees and tenths 
the angle between the line of travel and the proposed 
course. A simple reading of the number of degrees 
a ship is off her course is thus provided. 

By varying the number of wheels and their respec¬ 
tive ratios, the readings could, if desirable, be in de¬ 
grees, minutes, seconds and tenths of seconds, although 
this would be too accurate for practical use. 

In the past, in fact, since the 15th Century, the 
compass card has been considered an essential part 
of the compass. Apparently no means adapted to 
accomplish the same purpose has ever been suggested 
or used in place thereof. Otto, the present appellant, 
however, has done away with the compass card in his 
repeater compass instrument and has replaced the card 
with something which has proved better in every way. 
This elimination of the compass card, and the use of 
numeral w T heel counters in its place, (said numeral 
wheels being graduated to give a figure which repre¬ 
sents the degree of the angle between the line of travel 
and the North direction) is the essential difference 
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i 
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between Otto’s arrangement and the prior art. 

The appellant’s invention boasts of many advan¬ 
tages over the compass card construction. The most 
important of these advantages is that the indications 
are more accurate and are more easily read than those 
of the repeater compasses which are provided with 
the compass card. Since the readings are! easier to 
make, it results that fewer errors are made.! In fact, 

i 

the reading of Otto’s instrument is rendered so simple 
that even a child can do it with ease. This advantage 
in itself is very meritorious, but there are many other 
advantages of considerable consequence. 

The arrangement is very simple and therefore very 
easy to manufacture. Because of the simplicity of the 
arrangement and the obviation of the necessity for the 
compass card, the instrument may be smaller in size, 
lighter in weight, and consequently much Cheaper to 
manufacture. The cost of manufacturing repeater 

i 

compasses has been materially cut because of this in¬ 
vention. ! 

Immediately after the present invention was placed 
on the market, its great advantages were recognized by 
experts in the art, and repeater compasses embodying 
the invention were placed on ships of the North Ger- 

i 

man Lloyd Line, including the world’s record break¬ 
ing trans-Atlantic Liners the "Bremen” and the 
“Europia”. Moreover, the outstanding merits of the 
invention have been recognized by the German Govern¬ 
ment itself, and repeater compasses manufactured 
according to the appellant’s invention are now required 
equipment on all German naval vessels where such in¬ 
struments would be of value. 


i 


The Claims 


This invention is set forth in a number of claims 
which stand rejected and which are now before this 
’Court on appeal. It is not believed necessary to set 
forth these claims in full. They appear in the Exam¬ 
iner’s Statement (Record, p. 41). Claim 1 will serve 
as an example: 

“1. A gyro-compass controlled course indi¬ 
cator for indicating in numerals the degree of 
the angle of the line of travel with any given 
direction, comprising the combination with a 
gyro-compass-controlled follow-up motor of a 
counter driven by said motor and including a 
plurality of interconnected numbering elements 
each provided with a set of numerals and mov¬ 
able to select for exhibition a single numeral 
from each set, the selected numerals constitut¬ 
ing a figure representing the angle of the line of 
travel with a given direction.” 

This claim, as do the others, defines a follow-up 
motor which is controlled by a gyro-compass and which 
is connected to a number of inter-connected number- 
ing elements each provided with a set of numerals. 
The claim states that the numbering elements are 
movable to select for exhibition a single numeral from 
each set, the selected numerals constituting a figure 
representing the indication of the gyro-compass. 

The remaining claims add features which both add 
to the patentability and to the perfection of the 
arrangement as it is used in actual practice. 
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The particular question raised by this appeal is 
whether or not the applicant’s arrangement as defined 

i 

in these claims constitutes a patentable invention. 

. I 

The Errors Belied Upon. 

I 

The errors relied upon by the appellant appear fully 
in the Assignment of Errors (Record, p. 160). The 
most important of these are: 

1. That the Court erred in holding that the claims 
of the appellant’s application for patent do not pat- 
entably distinguish from the art cited. 

2. That the Court erred in holding that the 
appellant’s invention is anticipated by the patents to 
Anschutz-Kaempfe, Phillips, Bentley and Holmes, men¬ 
tioned in the Findings of Fact. (Record; p. 157). 

3. That the Court erred in holding that the im¬ 
provement made by the appellant was not one which 
required creative effort or which would riot occur to 

i 

anyone without the exercises of the inventive faculties. 

i 

i 

4. That the Court erred in not signing a decree 

granting the appellant a patent for his invention. 

! 

i 

The Prior Art and the Grounds 
of Rejection. 

i 

During the prosecution of the appellant’s applica¬ 
tion in the Patent Office, the Examiner cited thirteen 
patents as references. This is an unusual number of 
references for an application describing and claiming 


i 
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so simple, and, as the Examiner believes, so “obvious” 
an invention. The appellant is of the opinion that the 
citations help to demonstrate the patentability of his 
invention. However, in order to obtain the complete 
picture it seems expedient to trace briefly the develop¬ 
ment of the art. 

•• While the compass was known before the Fifteenth 
Century, it was not until the time of Columbus that 
the Mariners’ compass with its circular compass card 
came into use. The compass card or “wind rose” 
which was first divided to indicate North, South, East 
and West, has long since also been divided by points 
or rhumbs to indicate divisions and degrees thereof. 
By some figuring, it was possible with such a compass 
to estimate the deviation from any set course. For 
the purpose of this case it is important to remember 
that, at least from the time of Columbus, the mariner 
has been accustomed to determine his course by read¬ 
ing the compass card. 

Some twenty years or more ago, repeater compasses 
were invented. These repeater compasses, as men¬ 
tioned above, were postioned at various points on the 
vessel and were each provided with the usual compass 
card which was caused to duplicate the reading of the 
master compass. 

Anschutz-Kaempfe, the famous inventor of the gyro¬ 
compass and founder of the appellant’s firm, Anschutz 
& Company, was also the inventor of the repeater com¬ 
pass disclosed in his United States patent No. 1,092,816, 
which patent has been used as one of the principal 
references by the Examiner against the present appel¬ 
lant’s application. 
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In this A nschntz-Kaempfe patent No.i 1,092,816, 
(Record, p. 122), a repeater compass is disclosed which 
is provided with the usual compass card p. I The move¬ 
ments of the compass card on the master compass con¬ 
trol an electrical reversible step-by-step “follow-up” 
motor c. This motor in turn moves the compass card 
p. in the repeater compass so that said compass card 
will duplicate the movements and appearance of the 
compass card of the master compass. 

The only other cited patents in the navigation art 
are the two Holmes patents Nos. 1,704,250 and 1,- 
702,408 (Record pp. 142 and 136 respectively). For 
the purposes of this case they show similar structure 
and since No. 1,704,250 is the only one mentioned by 
the Court below a discussion of that patent should 
suffice. 

In many respects Holmes discloses an arrangement 
similar to that in the Anschutz-Kaempfe patent. Both 
Holmes and Anschutz-Kaempfe show a repeater com¬ 
pass controlled by a master compass. Like Anschutz- 
Kaempfe, the repeater compass of Holmes is provided 
with the familiar compass card 65. In each instance 
the compass cards in the repeater compasses are 
caused to duplicate the appearance of the compass 
cards in the master compasses through the medium of 
a follow-up motor. 

In Holmes, however, the compass card! in the re- 

i' 

peater compass, in addition to performing its regular 

i 

function, is used to control one element of an integrat¬ 
ing mechanism. That is, Holmes not only has a re¬ 
peater compass provided with the compass card but 
also an intergrating mechanism. As in hundreds of 


i 
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prior known integrating devices, this integrating mech¬ 
anism is provided with numeral counters 74, 75. These 
counters give, not a figure representing the angle be¬ 
tween the line of travel and a given direction, but a 
figure which is the product of the functions of angles 
multiplied by time. (See Findings of Fact, Record, p. 
157). 

The purpose of the Holmes arrangement is to indi¬ 
cate how many miles the ship has deviated from its 
true course. For this purpose, two devices are pro¬ 
vided, one of which is controlled by the angle of devia¬ 
tion of the compass card from the set course, the other 
by the speed of the vessel. The first device sets up 
on a multiplying machine a function of the momentary 
angle of deviation. The momentary speed is multiplied 
by this function to give the rate of change of the 
distance from the true course. If this rate of change 
is integrated, or constantly added up, by any well 
known type of mechanism for this purpose, the actual 
total distance from the true course caused by all the 
meanderings of the vessel can be ascertained at any 
desired moment. This total is what appears on the 
numeral wheels disclosed in the patent. 

It is important to note that Holmes has not im¬ 
proved upon the repeater compass readings. He does 
not substitute anything for his compass card to per¬ 
form its function; he merely adds an integrating mech¬ 
anism. The numeral wheel counters in Holmes are not 
in the compass art even though a compass is disclosed 
in the patent, but they are related and connected 
solely with the integrating art. Holmes used the com¬ 
pass card and numeral wheel counters side by side, 
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but even this use at close proximity failed to suggest 
to him Otto’s invention. If the use of numeral wheel 
counters in place of the compass card is an “obvious 
substitution”, why did not Holmes think of' it? 

The Findings of Fact and the Conclusions of Law 
in the Court below (Record, pp. 157 and 158 respec¬ 
tively) also mention the patents to Bentley, No. 1,086,- 
268, (Record p. 118) and to Phillips, No. 329,078, 
(Record, p. 72). Both of these patents are from the 
horological art. They disclose time pieces in which 
time denoting figures are carried on numeral wheels, 
said, arrangements being adapted to expose the proper 
time in hours, minutes, and seconds in small windows. 

Nine other patents were also cited during the prose¬ 
cution of appellant’s case in the Patent Office. None 
of these relate to the navigation art. For the most part 
they were intended to show that numeral wheels some¬ 
what similar to appjlant’s numeral wheels have been 

i 

used in other arts. The appellant does not rely on the 
novelty of the particular numeral elements used in 
his arrangement and for this reason a discussion of 
these additional references would not be of value. 

However, it is interesting to note that none of the 
various kinds of numbering wheel devices shown dis¬ 
closes a counter which indicates the full degrees from 
0 to 360 in a non-decimal system and fractions in 
a decimal system. Moreover, none of the cited arrange¬ 
ments show a counter having three wheels, the periph- 

I 

eries of two of which are provided with ten numerals, 
and the third of which is six times as large and has 
thirty-six figures. Before the present invention, there 
did not exist in any arrangement, a set of numeral 
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wheel counters which could be used in the appellant's 
arrangement en toto and without considerable revision 
and change. 

There are only four possible categories of invention: 

1. Where the problem confronting the inventor is 
known and recognized and the means employed for 
satisfying the problem are also well known per se. 
For example “invention” may be present when a per¬ 
son uses a certain well known mechanism or chemical 
composition in solving a well known problem or satis¬ 
fying a definitely expressed need. 

2. Where the problem is well known, that is, where 
a definite need is recognized; and the means by which 
the need is satisfied are new and hitherto unknown. 

3. Where the problem is a new one and the means 
used in solving or satisfying it are well known. 

4. Where the problem is new and the means for 
solving the problem are also new. 

In the present case it would appear that the Patent 
Office and the Court below would place this invention 
in the first category mentioned. This is believed to be 
erroneous. 

With respect to the problem, it may be stated that 
the appellant was not confronted with a recognized 
need. Mariners had been so accustomed to reading 
the compass card for centuries that they little dreamed 
any other way could be more satisfactory. The appel¬ 
lant devised this new and better arrangement which 
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makes reading easier and therefore more accurate, since 
fewer mistakes are likely. Moreover, in so doing he 
has made it possible to simplify devices of this charac¬ 
ter greatly which permits them to be made cheaper. 
In a sense, then, the appellant created a new problem 
in that he broke away from the time-honored compass 
card as a means for reading the ship’s course (which 
in itself was an “unnatural” thing to do) and contem¬ 
plated that some other means would be better and 
more satisfactory in every way. 

i 

As to the means used in carrying out the isolation to 
the problem, the appellant contends that these too are 
new in a sense. None of the cited patents relied on to 
show the numbering wheels employed, show a coun¬ 
ter: (1) which counts in either direction and indi¬ 
cates the full degree from 0 to 360 in a fion-decimal 
system and the fractions in a decimal system; (the 
numeral wheel counters in Holmes’ integrating mech¬ 
anism count in either direction, but only in a pure 
decimal system, and they record distances and not 
angles) and (2) which has three numeral wheels, two 
of which have ten figures thereon and the third of 

i 

which has 36 figures. 

It is evident that none of the numeral wheel coun¬ 
ters shown in the cited patents could be used for appli- 

i 

cant’s purpose without first making material changes 
therein. j 

No single patent cited by the Patent Office is relied 
on as disclosing the instant invention. The basis of 
the refusal to grant the appellant a patent is that it 
did not require invention to construct appellant’s new 
combination by eliminating the compass card in the 
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repeater compass and replacing it by a numeral wheel 
counter which is adapted to give the angle between the 
midship line of the ship and a given direction. 

It has been contended that the patent to Anschutz- 
Kaempfe No. 1,092,816 (Record, p. 122)- discloses the 
same general type of repeater compass as that which 
is the subject of this appeal, except for the fact that 
Anschutz-Kaempfe uses a compass card from which 
the reading of the angle between the line of travel and 
the North direction is made. It is contended by the 
Patent Office that it would not require invention to 
replace this compass card with one of the various 
numeral wheel counters shown in the references. 

It is a well established principle of patent law that 
where a structure is new, “it is necessary”, to negative 
invention, “to find in thti prior art, not only a device 
which might he modified to make this construction, hut 
somewhere a suggestion, not only that the modification 
ought to he made , hut how to make it” (Ex parte Gee 
261 O. G. 800). The Patent Office and the Court below 
both endeavored to find in the prior patents a sugges¬ 
tion that the numeral wheel counters disclosed in many 
of the references could be used in the Anschutz-Kaempfe 
construction for the purpose of replacing the compass 
card therein. But where in the prior art is the slightest 
suggestion that either tty: Anschutz-Kaempfe or the 
Holmes constructions should he modified by substitut¬ 
ing numeral wheel counters for the compass cards used 
therein? Anschutz-Kaempfe and Holmes do not con¬ 
tain such a suggestion. They rely on the compass card 
for compass readings of the angle between the line of 
travel and the North direction. They exemplify what 
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has been the practice for hundrds of years. 

It is also a well known principle of patent law, (and 
this is closely related to the principle stated above), 
that where several patients are relied upon to anticipate 
an invention, and it is necessary to combine these pat¬ 
ents, such a fictitious combination must be accomplished 
without the necessity of having to make any material 
modifications in the patent structures . Diamond Power 
Specialty Corporation v. Boyer Co., 13 F. (2nd) 337, 
3hl (C.C.A. 8th Cir. 1926). j 

In the present instance none of the numeral wheel 

* counters could be inserted in the structures shown in 
the Anschutz-Kaempfe or in the Holmes patents in 
place of the compass cards used therein without the 
further necessity of materially modifying such numeral 

k wheels so that they will record from 0 t<> 360 degrees, 

and tenths of degrees. It is an unmistakable fact that 
\ not one of the many references cited to show the use 

of numeral counter wheels in other arts discloses 
numeral wheels which are geared and arranged so as 
to record the degrees of an angle. 

The Patent Office and the Court below have indi- 

* cated that the substitution of numeral wheel counters 
for the compass card in Anschutz-Kaempfe or in the 
Holmes structure is suggested by the patents to Phil¬ 
lips No. 329,078 (Record, p. 72) and Bentley No. 1,- 
086.268 (Record, p. 118). These two patents relate 
to the time indicating art and show that it is old to 
utilize numeral wheels having numbers on the periph¬ 
eries thereof, and which are adapted to indicate the 
time in the form of single numerals appearing in a 
small window. It is respectfully contended that these 



16 


citations, which are from a different and unrelated art, 
would not suggest the change which the applicant has 
made in repeater compasses. Even though these pat¬ 
ents have existed for many years, they have not, in 
fact, suggested the applicant's invention, as advan¬ 
tageous as that invention has proved itself to be. 

While the rejection did not mention “equivalents”, 
the question of equivalents warrants a brief discussion. 

The universally accepted definition of “equivalents” 
appears in Walker on Patents, 6th Edition, Vol. 1, page 
506 . It is there said: 

“It is therefore safe to define an equivalent 
as a thing which performs the same function, 
and performs that function Hn substantially the 
same manna', as the thing of which it is alleged 
to be an equivalent.” (italic counsel's). 

Applying this definition to this case reveals clearly 
that the compass cards of Anschutz-Kaempfe and 
Holmes are not equivalents of the numeral wheel 
counters disclosed in many of the cited patents. It is 
a striking fact that they do not perform “that function 
in substantially the same way ”. The compass card in¬ 
dicates by means of a circular flat card graduated in 
degrees and tenths of degrees and by a pointer. The 
numeral wheel counters disclosed in the prior art give 
their indications by means of a plurality of intercon¬ 
nected numeral wheels which constitute a register and 
which are adapted to form a single segregated figure 
which appears in a small window. Moreover, as men¬ 
tioned above, the particular numeral wheel counters 
disclosed in the cited patents do not “perform the same 
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function” since they are not adapted, without modifi¬ 
cation > to indicate the degrees of an angle. j 

Where in the prior art can there be found any sug¬ 
gestion of the abolition oi? the compass card and its 
replacement by numeral wheel counters? It is respect¬ 
fully urged that a condition precedent to building up 
a valid anticipation of this invention is the presence 
in the art of at least a suggestion that the compass 
card should be abandoned. 

NO PATENT OR COMBINATION OF PATENTS 

i 

CAN CONSTITUTE A VALID ANTICIPATION OF 
THIS INVENTION UNLESS THERE IS DIS¬ 
CLOSED THEREIN SOME SUGGESTION OF THE 
ABOLITION OF THE COMPASS CARD. 

i 

The Question of Patentability. 

i 

i 

The Patent Laws (Revised Statutes, j Sec. 4886— 
U.S.C. title 35, sec. 31) state that “Any| person who 
has invented or discovered any new and useful art, 
machine, manufacture, or composition of | matter, etc. 
* * * may * * * obtain a patent therefor” (italics 
counsel’s). Thus, the Statute sets forth these three 
requirements: 

i 

1. Invention or discovery. 

2. Novelty. 

3. Usefulness. 

i- 

Of these three requirements, the Patent Office has 
not questioned the presence of the second and third 
in the case now in Court. It has conceded that these 

j 

i 

i 
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two have been satisfied. In fact, novelty of Otto’s 
combination is necessarily conceded since admittedly 
no single patent shows a repeater compass using a 
numeral wheel counter in place of the usual compass 
card. The appellant unquestionably is the first to use 
a numeral wheel counter mechanism in connection 
with a gyro-compass follow-up motor for the purpose 
of giving compass indications. Nor could the useful¬ 
ness of the invention be questioned in view of the ad¬ 
vantages which the arrangement undoubtedly possesses 
and which have been acclaimed by the navigation world. 

The sole objection which has been voiced by the 
Patent Office relates to the presence of “invention or 
discover}'”. Was the creation of the applicant’s re¬ 
peater compass an “inventive” concept? Did it fall 
within the province of the commonplace requiring no 
more effort than that of a skilled mechanic, or, did it 
require an “exercise of the inventive faculties”? 

The Question of Invention. 

Since the requirements of novelty and usefulness 
have been more than satisfied, the single inquiry is 
whether the appellant Otto’s improvement was the re¬ 
sult of an inventive act. 

Whether invention is present in a given case cannot 
be determined by rule of thumb. There are no defini¬ 
tions of invention which are all inclusive and which 
fit every set of facts. There is no iron-clad rule. 

“An invention”, one judge has said, “is a new display 
of ingenuity beyond the compass of the routineer, and 
in the end that is all that can be said about it”. (Kirsch 
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Mfg. Co. v. Gould Mersereau Co., 6 F . (2nd) 793). 

In determining whether Otto has displayed ingenuity 
beyond the compass of the routineer, it must be kept 
in mind that the appellant’s accomplishment should 
be judged in the light of all that has gone before. The 
trials and difficulties in the particular art; the efforts 
made to overcome these difficulties; the ciistoms, attach¬ 
ments and associations, and the difficulty of defying 
such customs, should all receive consideration. The 
judging attitude should not be that of an observer 
after the fact. Analytic inspection is always easier 
than creative thought. Hindsight, or wisdom after the 
fact, has always been looked upon with disfavor. 
(Fanes Co. v. Brown, 121 Fed. 547, 550; 57 C.C.A . 609 
(7th Cir. 1902). j 

It appears that both the Patent Office and the Court 

I 

below have viewed this invention more from the stand- 
s point of observers after the fact who, by a process of 

analytic inspection, have dissected the invention into 
its individual components. It would seem that in their 
endeavors to build up a fictitious anticipatory combi¬ 
nation they have become so engrossed in the individ- 
„ ual elements as to lose sight of the invention as a whole, 

and of the directing conception which made the inven¬ 
tion possible. After the appellant once conceived the 
idea that numeral wheel counters, if used in place of 
the compass card in a compass, would bb of great ad¬ 
vantage, even an inexperienced mechanic could prob¬ 
ably make a structural embodiment of the invention 
by combining the individual elements. 
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“Patentability has often been found in dis¬ 
covering what is the difficulty with an existing 
structure' and correcting the same, even though 
‘the means' are old and their mere adaptation 
to the new purpose involves no patentable nov¬ 
elty." Miehle Co. v. Whitlock, 223 Fed. 61ft; 
650; 137 C.C.A. 201. 

The invention in this case, however, does not reside in 
the individual elements but in their combination as 
the result of asking the question: Why not constmct 
a repeater compass in which the course of the ship is 
read from a numeral wheel register instead of a com¬ 
pass cardf It is the propounding of this question 
which is the directing conception behind the invention, 
and.where in the prior art is this directing conception 
suggested? 

It should also be borne in mind that the invention is 
not to be gauged by the necessary physical changes, so 
long as there are some, but by the directing concept 
tion which alone can beget them. (Traiiel v. Hunger- 
ford, 18 Fed. (2nd) 66, (C.C.A. 2nd Cir. 1927). 

The Test of Obviousness. 

When endeavoring to determine whether the change 
an inventor has made is beyond the scope of a skilled 
mechanic in the art, several guides or tests have been 
applied by the Courts. The test of "obviousness” is 
a great aid. In the present instance, would it be 
obvious for a skilled mechanic in the art to make the 
changes in the prior art structures to construct Otto’s 
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instrument? In this connection it is important to re¬ 
member that the compass card has been associated with 
the compass from time immemorial. So strong is this 
association in the mind of the mariner that it was in¬ 
conceivable before the present invention became a fact 
that anyone would dream of replacing the compass 
card by any other indicating means. To the seafaring 
man such a procedure seemed “unnatural”. As a mat¬ 
ter of fact, even though practically millions have been 
associated with compasses, and hundreds of thousands 
have actually worked with gyro-repeater compasses, the 
appellant’s idea, did not occur to a single one of this 
vast army of men. This should rebut any contention 
that the invention was obvious. 


In the case of Potts v. Creager, 155 TJ. S. 597, 607, 
Mr. Justice Brown, said: 

“Indeed, it often requires as acute a precep- 
tion of the relation between cause and effect, 
and as much of the peculiar intuitive genius 
which is a characteristic of great I inventors, to 
grasp the idea that a device used in one art may 
be made available in another, as would be neces¬ 
sary to create the device de novo.! And this is 
not the less true if, after the thing has been 
done, it appears to the ordinary mind so simple 
as to excite wonder that it was not thought of 
before. The apparent simplicity of a new device 
often leads an inexperienced person to think that 
it would have occurred to any one familiar with 
the subject; but the decisive answer is that with 
dozens and perhaps hundreds of j others labor¬ 
ing in the same field, it had never occurred to 
any one before.” (Also see Webster Loom 


! 

i 


I 
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Co. v. E. 8. i. Higgins, (105 U. 8. 580, 591) 
(1881). 

The present inventor, Wolfgang Otto, is neither a 
seaman nor a trained engineer. He has never attended 
a technical school of any kind. He is associated with 
Anschutz & Company, the owners of this application, 
in the capacity of a financial manager. It is doubted 
whether anyone actively connected with navigation, 
and whose duties throw him into contact with the com¬ 
pass constantly, would discover the latent need for this 
new instrument which the applicant has made. As it 
has often happened, it remained for an “outsider” to 
discover this need for a better and simpler way of giv- 

i 

ing compass readings, and to satisfy that need. The 
applicant has done what has escaped the observation 
of thousands of seamen and many excellent experts in 
the art. This is so, probably, because their daily asso¬ 
ciation with the compass card, and their reverence for 
the compass card (which is so intimately tied up with 
every tradition of the sea), completely overshadowed 
and beclouded their minds from the idea of abandon¬ 
ing such an apparently indispensable feature of the 
compass and providing something better in its place. 

It is argued on behalf of the Patent Office that a 
skilled mechanic, without invention, could take one of 
the numeral wheel counters shown in the prior art and 
arrange it in place of the compass card in Anschutz- 
Kaempfe, modifying it to give in degrees and tenths 
the angle between the line of travel and a given direc¬ 
tion. Possibly a skilled mechanic might do so after 
seeing the appellant’s arrangement. But is this a fair 
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criterion? There is hardly a patented arrangement 
that could stand such a test. The question is not 

i 

whether a mechanic, having seen the new repeater com¬ 
pass, could alter the Anschutz-Kaempfe repeater com¬ 
pass into such an instrument; not whether a mechanic, 
if he were never told that such an arrangement was 
needed, could construct the instrument although he 
had never seen one, from the Anschutz-Kaempfe and 
the numeral wheel counter patents cited. The question 
is whether a mechanic, before anyone had thought of 
rising a numeral wheel mechanism in a repeater com¬ 
pass for the purpose of giving the degree of the angle 
between the line of travel and a given direction, would 
construct the appellant’s repeater compass, after see¬ 
ing Anschutz-Kaempfe and the other patents. Would 
these patents suggest the idea and the embodiment of 
the idea? Would the thought enter the mind of a 
skilled mechanic with the Anschutz-Kaempfe repeater 
compass on his work bench, and being surrounded 
everywhere in his daily life by numeral wheel counters 
of different kinds; and if the thought would enter the 
mind of the skilled mechanic, would it not be a creative 
thcmght whose presence would convert the mechanic 
into an inventor? 

i 

The Patent Office and the Court below seem to be 

_ i 

of the opinion that “the new thing which seemed to 
have eluded the search of the world, was always ready 
at hand and easy to be seen by merely a skillful atten¬ 
tion. But the law has other tests of the invention 
than subtle conjectures of what might have been seen 
and vet was not”. (Diamond Rubber Col v. Consoli¬ 
dated Tire Company, 220 U. 8. J{28, (1910). 


i 

i 
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Otto has unquestionably given to the world some¬ 
thing of value it did not have, and while what he has 
done may seem obvious and simple now, it is respect¬ 
fully contended that it required the greatest amount 
of invention. 

“The eye that sees a thing already embodied 
in mechanical form gives little credit to the eye 
that first saw it in the imagination, but the 
difference is just that between what is common 
observation and what constitutes an act of in¬ 
vention. One is the eye of inventive genius; the 
other of a looker on after the fact.” (Fdries v. 
Brown (supra). 

Commercial Success. 

It has already been mentioned that this invention 
met with immediate commercial success. In a sense 
it is surprising that this should have been the case 
since the compass card was so closely a part of the 
seafaring traditions. It was believed that to do away 
with such a time-honored element would be to commit 
a sacrilege. 

Otto 7 s repeater compasses were placed on ships of 
the North German Lloyd Line including the record 
breaking “Bremen” and “Europa”. Immediately upon 
its introduction to the navigation world, the inven¬ 
tion was acclaimed a great forward step. The officers 
of the ships on which it was placed praised its many 
advantages and hailed it as a great inventive advance. 
The leaders of the industry have manifested the highest 
regard for its inventive merits. 


j 
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The record of this case (Record, p. 32) contains a 
letter from Captain Johs. Muller of the “Nordeutscher 
Lloyd” (North German Lloyd) Line stating that the 
results of the invention were very good and that this 
innovation was both worthy and novel and had never 
been thought of heretofore. 

Moreover, the invention was tested beginning with 
October 1930, on a cruiser of the German Navy. Accord¬ 
ing to the reports of the ship commander and of the 
commander of the scouting fleet the invention has 
proved to be excellent for reading the course. Because 
of its excellence and also because of the! cheap price 
(an advantage which accrues directly from its sim¬ 
plicity and from the abandonment of the compass card) 
its use was made compulsory in 1931 on! all ships of 
the German State Navy. Since the trial of this case 
in the lower court the firm of Anschutz & Co., the 
owners of the invention, have received a letter bearing 
the Seal of the Minister for National Defense in charge 
of Naval affairs and signed by the Secretary of the 
Ministerial Department and stating the above facts. 

The effect of commercial success in patent cases has 
been too recently and too often considered to justify 
much citation. Whether a patented structure involves 
invention is a question of fact, and the determining 
factor is not whether the achievement was difficult or 
easy but whether it has in point of fact given the world 
something of value that it did not have, and upon that 
question great commercial success may l^e considered 
in its favor. (H. D. Sm)ith & Co. v. Peck, Stow & Wife 
cox Co., 262 F. J f 15 (C.C.A. Conn. 1919). I 


i 

I 


Imitation. 


It has also been recently discovered that this inven¬ 
tion is being copied in Italy by an Italian firm. While 
no evidence to this effect was introduced before the 
Court below (because such information had not at that 
time come to the attention of the appellant or his 

firm), and while consequently this Court need not con- 

» 

sider the same, this fact does point to invention. 

At least in infringement cases imitation by others, 
and particularly the defendant, has been regarded as 
"conclusive evidence of what the defendant thinks of 
the patent, and perhaps persuasive evidence of what 
the rest of the world ought to think”. (David v. Har¬ 
ris, 206 Fed. 902, 904, 124 O.C.A. -477; Smith v. Peck 
( Supra). 

Simplicity and Cheapness. 

Not only does the present invention render the task 
of reading the course of the ship so easy that a child 
can perform it, but the invention has greatly simpli¬ 
fied repeater compasses. Repeater compasses built 
according to this invention are smaller, lighter in 
weight, and are much cheaper to manufacture. These 
additional advantages also point to invention. 

In the case of Kurtz v. Belle Hat Lining Co., 280 
Fed. 277, 281, 282, Hough, Circuit Judge, said: 

“ ‘Thus, while neither simplicity, cheapness, 
nor utility, nor all three combined, constitute 
invention, they have been deemed most potent 



evidence thereof (Barry v. Harpoon Co., 209 
Fed. 207; 126 C.C.A. 301). ‘Simplifying form 
and cheapening cost have been accorded the 
same potency (Hunt v. Milwaukee, etc., Co., 148 
Fed. 220, 78 C.C.A. 116), although, of course, 
such excellence must always be accompanied by 
a ‘different result* (Bemz v. Shaefer (D. C.), 
205 Fed. 49, 52). Indeed it has been thought 
that simplicity alone, though ‘cited as evidence 
of lack of invention, to our minds shows a high 
order of novelty and invention (Consolidated 
etc. Co. v. Window Glass Co. '(C.C.A.) 261 
Fed. 362, 375), and to the same point, Hills v. 
Hamilton Co. (D, C.) 248 Fed. 4991 ” 

| 

Conclusion. 

Briefly summarizing the arguments: 

i 

! 

j 

I. The new instrument which Otto gave the world 
possesses many advantages. Among | these are the 
following: 

i 

A. Ease, quickness and accuracy of the readings 
and therefore the probability of fewer mis¬ 
takes. 

j 

B. Simplicity of construction. 

C. Smaller instrument. 

j 

D. Cheaper to manufacture. 

i 

i 

E. Lighter in weight. 
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These advantages point to a definite advance in the 
art. 

II. The prior art utterly fails to disclose or sug¬ 
gest the use of numeral wheel counters in a repeater 
compass in place of the usual compass card for the 
purpose of giving in a single figure the angle between 
the line of travel and a given direction. 

The elements making up the combination are broadly 
old. Anschatz-Kaempfe shows the repeater compass 
provided with the compass card. Bentley and others 
show numeral wheel counters although none of these 
counters are graduated to give degrees and tenths. 

A. There is no suggestion in the art that Otto’s 
change should be made, or how to make it. 

B. The prior art could not be combined to form 
Otto’s instrument without the necessity for 
materiallv modifving some of the elements. 

C. No patent or combination of patents can con¬ 
stitute a valid anticipation of this invention 
unless there is disclosed therein some sugges¬ 
tion of the abolition of the compass card. 
No cited patent even hints at such abolition. 

III. Of the Statutory requirements of novelty, use¬ 
fulness, and invention, only the presence of the last has 
been questioned. Novelty and usefulness are unmis¬ 
takably present. The appellant’s combination is ad¬ 
mittedly new and useful. 

“Invention”, while denied by the Patent Office and 
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the Court below, is present in this case. Tested by 
every one of a number of well-known guides, the ad¬ 
vance which Otto has made was the result of inventive 
effort. 


A. Obviousness. The ability to conceive that an 
improvement in the compass airt would be de¬ 
sirable, and could be effected by the employ¬ 
ment of numeral wheel counters in place of 
the compass card, is not found in the mere 
routine plodder no matter how skillfully he 
may handle his tools. 


1. The invention is not “obvious” from the 
prior art. There is no suggestion in any 
of the cited patents that Otto’s improve¬ 
ment would be advantageous, or should 
or could be made. 


(а) The claimed combination is not 
disclosed nor suggested. 

i 

i 

(б) Anschutz-Kaempfe and Holmes 
both use the compass card in 
their repeater compasses. 

(c) Even though the compass card 
and numeral wheel counters 
(though in different arts) are 
used in Holmes’ structure side 
by side, this did not suggest 
Otto’s invention to the patentee. 

(<Z) The prior art, though most of the 
cited patents therein are quite 




old, has not suggested the Otto 
invention to others, as advanta¬ 
geous as the invention has proved 
itself to be. 

(e) While hundreds of thousands 
have read the course of a ship 
from the compass card, and thou¬ 
sands have worked with repeater 
compasses, the advantages of mak¬ 
ing the change which Otto has 
made, and which are now said to 
be self-evident, never entered the 
mind of a single one of this vast 
army of mariners and nautical 
engineers. 

(f) The compass card has been tied 
up intimately with all traditions 
of the sea for centuries. To break 
awav from this and to banish the 
compass card was believed almost 
to be a sacrilege. That Otto in 
creating his invention cast aside 
the compass card, defying custom 
itself, also points strongly to the 
fact that his advance was not 
obvious. 

2. The invention is bolstered by commercial 
success. Its use on many ships, includ¬ 
ing the “Bremen” and “Europa” of the 
North German Lloyd Line and its sue- 
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cess in the German State Havy where it 

1 

is now standard equipment, where instru¬ 
ments of its type are needed, point to in¬ 
vention. j 

It is well established that commercial 
success should be considered as evidence 
of invention in doubtful cases. 

“The fact that a patented device or 
combination has displaced others which 
previously have been used to perform 
its function, and has gone into imme¬ 
diate and general use is pregnant and 
persuasive evidence that it involves in¬ 
vention.” (Smith v. Vulcanite Co., 93 
U. S. 486, 495.) j ' 

i 

Imitation. The invention is being copied 
by others, especially in Jtally. This 
tends to show the presence of invention. 

Simplicity and Cheapness, j Otto has 
made an arrangement which; is not only 
more easily and more quickly read, but 
which is simpler in construction, lighter 
in weight, easier and cheaper to manu¬ 
facture. 

i 

It has been held that “w’hile neither 
simplicity, cheapness, nor utility, nor all 
three combined, constitute invention, they 
have been deemed most potent evidence 
thereof”. 
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The peculiar combination of elements involving the 
use of numeral wheel counters in place of the com- 

i 

pass card which distinguishes the repeater compass of 
the appellant from all those which went before it; its 
superior lightness, compactness, simplicity, and the 
ease and accuracy with which readings can be made; 
the unobviousness of the change because of the tradi¬ 
tions in the art; the fact that Otto’s combination had 

i 

not suggested itself to any mechanic skilled in the art 
during literally hundreds of years of search and effort 
for improvement; the failure of a single prior art pat¬ 
ent or structure to suggest doing aw’ay with the com¬ 
pass card; the facility and rapidity with which it was 
accepted by the navigation world as soon as it was 
disclosed; — all these facts converge upon the mind 
with compelling force to prove that the striking and 
effective improvement Otto has made was the produc¬ 
tion, not merely of the skill of the mechanic, but of 
the intuitive genius of the inventor. 

It is respectfully urged that the decision of the Court 
below be reversed and that it be ordered that a patent 
for this invention be granted to the appellant. 

Respectfully submitted, 

CONWAY P. COE, 
Attorney for Appellant. 

ROBERTS B. LARSON, 

Of Counsel. 
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In the Court of Appeals of the District of 

Columbia 

October Term, 1932 I 
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No. 5801 ; 
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i 

Wolfgang Otto, appellant j 

v . ! 

Thomas E. Robertson, Commissioner of Patents, 

appellee 

; 

I 

APPEAL FROM THE SUPREME COURT OF THE DISTRICT OF 

COLUMBIA 

BRIEF FOR THE COMMISSIONER OF PATENTS, APPELLEE 

i 

_ ! 

STATEMENT 

! 

This is an appeal from the final decreb dismiss¬ 
ing appellant’s Bill of Complaint filed in the 
Supreme Court of the District of Columbia under 
Section 4915 R.S.; 35 U.S.C.A. 63. 

The subject matter involved in this suit is a de¬ 
vice generally known as a subcompass or follow-up 
compass of the now well-known gyrocompass sys¬ 
tem. Such systems have become common in navi- 

i 

gation for the reason that the gyrocompass has 
proved much more reliable than the ordinary mag¬ 
netic compass and is not subject to the same wide 
variations of indication. 

i 

(i) 
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THE CLAIMS 

The five claims rejected are copied in the Bill 
(R. 2). Claim 4, which is illustrative, reads as fol¬ 
lows : 

4. A gyro-compass controlled course in¬ 
dicator for indicating in numerals the de¬ 
gree of the angle of the line of travel with 
any given direction, comprising in combina¬ 
tion a gyro-compass-controlled follow-up 
motor, a handle, a counter including a plu¬ 
rality of interconnected numbering wheels 
arranged in juxtaposition, each provided 
with a set of numerals and movable to select 
for exhibition a single numeral from each 
set, and means to selectively clutch said 
counter to said follow-up motor or to said 
handle. 

THE REFERENCES 

A number of prior patents are in the record 
(R. 4) but only three of them are for compass struc¬ 
tures, viz, Holmes, Nos. 1702403, 1704250, and An- 
schutz-Kaempfe, No. 1092816. The other patents 
are for dials, registers, and resetting mechanism of 
the character included as elements in appellant’s 
claims. 

SUB-COMPASSES 

Strictly speaking a sub-compass is no compass at 
all, as it in itself has neither a magnet nor a gyro¬ 
scopic mass to indicate a north direction. It is a 
recording device that is connected to the main or 
master compass by electric means that reproduce 
in the “sub-compass” the relative positions of the 
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; 

compass card of the master compass and the sail¬ 
ing direction of the ship. 

• A master compass is illustrated in Figs. 3 and 4 
of the Anschutz-Kaempfe patent No. 1092816 (R. 
124) in which 1 is the gyrating mass, that, when 
rotated at high speed in a north-south direction al¬ 
ways maintains that plane of rotation irrespective 
of any directional changes of the ship. The struc- . 
ture shown in Fig. 3 is mounted in a Cardanic ring 
11, as shown in Fig. 4, and supported in three inter- 

i 

section axes as is well known in the mounting of 
gyroscopes. The compass card 12 being connected 
to the gyrating mass 1 therefore maintains a 
“north” direction. 

Relative movement to the ship and compass card 
12 is registered by the three-phase motors 22, 23, 
and transmitted through the cable 31 to the sub¬ 
compass Fig. 1 (R. 122) in which is disclosed the 
other end of the cable 31. The motor c (Fig. 1) 
is rotated to the right or the left in unison with the 
three-phase motors of the master compass, and 
thereby oscillates the principal card p through the 
reduction gears d, e, h, i, l, m, and bracket o, o' 
that supports the card p. The novelty in the 
Anschutz-Kaempfe patent is the secondary card g 

i 

(Fig. 1). Card g is also oscillated by the motor c 

\ 

through the bevel gears d, e and shaft d. \ The card 
g has a greater angular movement than the card p 
as the gear ratios differ. The card g nr that way 
shows degrees and fractions thereof enlarged as in- 


! 

i 

i 
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dicated in Fig. 2, somewhat analogous to the second 
hand on a watch dial. 

The patent to Holmes, 1704250, discloses a mag¬ 
netic compass for maintaining the compass card 
in a “North” position. The power or means util¬ 
ized for producing the force, however, is immaterial, 
whether magnetic or gyroscopic—both are old in 
navigating the sea or air. This patent in Fig. 3 
discloses a master compass mounted on gimbal ring 
26. The repeater compass (sub-compass) is illus¬ 
trated in Figs. 5 and 6 (R. 145) and is brought into 
synchronism with the master compass. Rotation 
of the repeater-compass card 65, Fig. 5, will shift 
the integrating wheel.72 from its neutral position 
to the right or left as the case may be and rotate 
the indicator 75 at the ends of shaft 73. The in¬ 
dicator is shown enlarged in Fig. 7. The numerals 
indicate the sine of the angle travelled multiplied 
by the time in hours as described on page 5, lines 
36 et seq. of the Holmes specification. 

The patent to Bentley, 1186268, discloses a clock 
or time indicator in which the usual numerals— 
hours, minutes, and seconds—are mounted on the 
periphery of rotary disks as shown in Fig. 3 
A plate 2 (Fig. 1) having three openings covers the 
numerals so that only one line of digits is visible 
through these openings. 

The patent to Phillips (R. 72) discloses a clock 
in which the time is indicated both by a dial face 
and by a dial mounted on disks as in Fig. 1 or 
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5 | 

through openings in the periphery of the clock 
as shown in Fig. 3. I 

Dial registers necessitate the provision of reset¬ 
ting mechanism. The patents to Townsley, Feeder, 
Maury, and Dinsmore are cited as showing various 
form of resetting mechanisms. 

i 

THE GROUNDS OF REJECTION 

The grounds of rejection in the Patent Office are 
given on pages 63 and 64 of the record. The 
Anschutz-Kaempfe patent and the Holmes patent 
disclose the combination of a master compass and 
a sub-compass from which appellant’s structure 
distinguishes principally in the type of indicating 
means used. ! 

ARGUMENT 

Gyro-compasses with sub-compasses connected 
therewith have been known for more than twenty- 
two years. Anschutz-Kaempfe filed in 1910 and 
it appears from paragraph 3 of his specification 
that that combination was known even then. 

What advance has the applicant disclosed in this 
ease? He has substituted for the disk compass 

j 

eard, a series of wheels or disks which carry on 
their peripheries the numerals of the ordinary 
compass card which are exposed through slots as 
indicated in Fig. 2. The numbering wheels with 
the numerals on the peripheries thereof are the full 
equivalents of the usual flat compass card, or in 
other words it might be said that the applicant has 
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cut the compass card into strips and mounted them 
on the peripheries of the numbering wheels. 

The various tribunals have held that the substi¬ 
tution of a figured wheel indication, such as shown 
in appellant’s Fig. 2, for a compass card indica¬ 
tion as shown by Ansehutz-Kaempfe, is perfectly 
obvious and has been for years in the closely allied 
art of time recording as illustrated by the Bentley 
and Phillips patents. In making such a substitu¬ 
tion, it is obvious that the same character of carry¬ 
ing mechanism which is used to indicate degrees, 
minutes, and seconds is also necessary to indicate 
hours, minutes, and seconds of time for the reason 
that the conversion is the same. The fact that only 
twelve hours are necessary to complete a cycle of 
time whereas 360° are necessary for the complete 
indication of the compass card is a matter which 
at this stage of the development of the art lies en¬ 
tirely within the realm of mechanical skill. Ap¬ 
pellant has found in the prior art all the elements 
of gyro-compass-controlled course indicator, num¬ 
eral wheel indication of departure from a set 
course, numeral wheel indication substituted for 
dial indication, nondecimal carry-mechanism and 
numeral wheels bearing other than ten numerals. 
To assemble all these in a single instrument is 
merely making an advantageous but noninventive 
choice from a long known prior art. Elite Mfg. 
Co. v. Ashland Mfg. Co., 235 F.R. 893; 234 O.G. 
374; Hailes v. Van Wormer, 20 Wall. 353; Warner 
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Instrument Co. v. Stewart & Clark Mfg. Co., 185 
F.R. 507; E. E. Johnson Co. v. Grinnell Washing 
Machine Co., 231 F.R. 998; Adams v. fSellaire 
Stamping Co., 141 U.S. 539; Duhy v. Thompson, 
146 U.S. 476. | 

In the ease of Noisom Automatic Auto Compass 
Co., 51 F. (2d) 734 (C.C.A. 8) a claim for a mag¬ 
netic compass mounted upside down was involved. 
The Court in holding the claim invalid said: 

i 

We are of the opinion that an ordinary 
mechanic, being confronted with the prob¬ 
lem of making the usual compass operate 
when upside down, would at once 'see the 
reason why the compass, as usually con¬ 
structed, will not work in that position. He 
would at once see that a bearing in the cover 
glass was necessary for one end of the spin¬ 
dle, and he would also at once see the advan¬ 
tage of having the needle attached to the 
spindle. Changes so obvious and so simple 
do not amount to invention. Florsheim v. 
Schilling, 137 U.S. 64; Tropic-Aire, Inc., v. 
Sears, Roebuck & Co., 44 F. (2d) 580 
(C.C.A. 8) ; Magic City Kennel Club v. Smith 
(C.C.A.), 38 F. (2d) 170, affirmed 282 U.S. 
784; Carbice Corp. of America v. American 
Patents Development Corp. 283 U.S.! 420. 

i 

Inasmuch as the references are specifically ap¬ 
plied to the claims in the Examiner’s Statement 
(R. 41) and in the decision of the Board of Ap¬ 
peals (R. 61) it is not necessary to further dwell 
upon the grounds of rejection. It is apparent how- 
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ever that a navigator does not in ordinary sailing 
utilize the entire compass card at any one time, but 
only that strip between the lubber’s line and the 
center of the compass card. It would therefore be 
practical to cover the entire card leaving only an 
open strip as indicated so that the numerals in 
degrees and fractions thereof could be read as they 
would appear in the opening in the cover, which 
should be in alinement w 7 ith the lubber’s line. 

Judicial notice may well be taken of the fact that 
the watches with time numerals on disks have not 
taken the place of watches with the dial faces. 

* CONCLUSION 

It is respectfully submitted that the decision of 
the Supreme Court of the District of Columbia is 
correct and should be affirmed. 

T. A. Hostetler, 
Solicitor of the Patent Office. 

April 11,1933. 
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